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TRICYCLIC AMIDE AND UREA C OMPOUNDS USEFUL FOR 
INHIBITION OF G-PROTEIN FUNCTION AND FOR TREATMEN T 
\ OF PROLIFERATIVE DISEASES 

BACKGROUND 

International Publication Number WO92/11034, published July 9, 
1992, discloses a method of increasing the sensitivity of a tumor to an 
antineoplastic agent, which tumor is resistant to the antineoplastic agent, 
by the concurrent administration of the antineoplastic agent and a 
potentiating agent of the formula: 




Y 



wherein the dotted line represents an optional double bond, X is 
hydrogen or halo, and Y* is hydrogen, substituted carboxylate or 
substituted sulfonyl. For example, Y* can be, amongst others, -COOR 
wherein R* is C1 to C6 alkyl or substituted alkyl, phenyl, substituted 
phenyl, C7 to C12 aralkyl or substituted aralkyl or -2, -3, or -4 piperidyl or 
N-substituted piperidyl. y' can also be, amongst others, SO2R wherein R 
is C1 to C6 alkyl, phenyl, substituted phenyl, C7 to C12 aralkyl or 
substituted aralkyl. Examples of such potentiating agents include 11 -(4- 
piperidylidene)-5H-benzo[5,6]cyclohepta[1 ,2-b]pyridines such as 
Loratadine. 

Oncogenes frequently encode protein components of signal 
transduction pathways which lead to stimulation of cell growth and 
mitogenesis. Oncogene expression in cultured cells leads to cellular 
transformation, characterized by the ability of cells to grow in soft agar and 
the growth of cells as dense foci lacking the contact inhibition exhibited by 
non-transformed cells. Mutation and/or overexpression of certain 
oncogenes is frequently associated with human cancer. 

To acquire transforming potential, the precursor of the Ras 
oncoprotein must undergo farnesylation of the cysteine residue located in 
a carboxyl-terminal tetrapeptide. Inhibitors of the enzyme that catalyzes 
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this modification, farnesyl protein transferase, have therefore been 
suggested as anticancer agents for tumors in which Ras contributes to 
transformation. Mutated, oncogenic forms of ras are frequently found in 
many human cancers, most notably in more than 50% of colon and 
5 pancreatic carcinomas (Kohl et al., Science, Vol. 260, 1834 to 1837, 
1993). 

In view of the current interest in inhibitors of farnesyl protein 
transferase, a welcome contribution to the art would be compounds useful 
for the inhibition of farnesyl protein transferase. Such a contribution is 
10 provided by this invention. 

SUMMARY OF THE INVENTION 

Inhibition of farnesyl protein transferase by tricyclic compounds of 
this invention has not been reported previously. Thus, this invention 

15 provides a method for inhibiting farnesyl protein transferase using tricyclic 
compounds of this invention which: (i) potently inhibit farnesyl protein 
transferase, but not geranylgeranyl protein transferase I, in vitro : (ii) block 
the phenotypic change induced by a form of transforming Ras which is a 
farnesyl acceptor but not by a form of transforming Ras engineered to be a 

20 geranylgeranyl acceptor; (iii) block intracellular processing of Ras which is 
a farnesyl acceptor but not of Ras engineered to be a geranylgeranyl 
acceptor; and (iv) block abnormal cell growth in culture induced by 
transforming Ras. Several compounds of this invention have been 
demonstrated to have anti-tumor activity in animal models. 

25 This invention provides a method for inhibiting the abnormal growth 

of cells, including transformed cells, by administering an effective amount 
of a compound of this invention. Abnormal growth of cells refers to cell 
growth independent of normal regulatory mechanisms (e.g., loss of 
contact inhibition). This includes the abnormal growth of: (1) tumor cells 

30 (tumors) expressing an activated Ras oncogene; (2) tumor cells in which 
the Ras protein is activated as a result of oncogenic mutation in another 
gene; and (3) benign and malignant cells of other proliferative diseases in 
which aberrant Ras activation occurs. 

Compounds useful in the claimed methods are represented by 

35 Formula 1.0: 
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A B 



(1.0) 



or a pharmaceutical^ acceptable salt or solvate thereof, wherein: 

one of a, b, c and d represents N or NR 9 wherein R 9 is O - , -CH3 or 

-(CH 2 )nC0 2 H wherein n is 1 to 3, and the remaining a, b, c and d groups 
5 represent CR 1 or CR 2 ; or 

each of a, b, c, and d are independently selected from CR 1 or CR 2 ; 
each R 1 and each R 2 is independently selected from H, halo, -CF3, 

-OR 10 (e.g., -OCH3), -COR 10 , -SR 10 (e.g.. -SCH 3 and -SCH 2 C 6 H5), 

-S(0) t R 11 (wherein t is 0, 1 or 2, e.g., -SOCH3 and -SO2CH3), -SCN, 
10 -N(R 10 ) 2 , -NR 10 R 11 , -N0 2 , -OC(0)R 10 , -C0 2 R 10 , -OCO2R 11 , -CN, 

-NHC(0)R 10 , -NHSO2R 10 , -CONHR 10 , -CONHCH 2 CH 2 OH, 

-NR 10 COOR 11 , 



-SR 11 C(0)OR 11 (e.g., -SCH2CO2CH3), -SR 11 N(R 75 ) 2 wherein each R 75 
15 is independently selected from H and -C(0)OR 11 (e.g., 

-S(CH 2 )2NHC(0)0-t-butyl and -S(CH 2 )2NH 2 ), benzotriazol-1-yloxy, 
tetrazol-5-ylthio, or substituted tetrazol-5-ylthio (e.g., alkyl substituted 
tetrazol5-ylthio such as 1-methyl-tetrazol-5-ylthio), alkynyl, alkenyl or 
alkyl, said alkyl or alkenyl group optionally being substituted with halo, 
20 -OR 10 or-CO 2 R 10 ; 

R 3 and R 4 are the same or different and each independently 
represents H, any of the substituents of R 1 and R 2 , or R3 and R 4 taken 
together represent a saturated or unsaturated C5-C7 fused ring to the 
benzene ring (Ring III); 




R5, r6, r7 a nd R 8 each independently represents H, -CF 3 , -COR 10 , 
alkyl or aryl, said alkyl or aryl optionally being substituted with -OR 10 , 
-SR 10 , -S(0) t R 11 , -NR 1 °COOR 11 , -N(R 10 )2, -N0 2 , -COR 10 -OCOR 10 
-OCO2R 1 1 , -CO2R 10 . OPO3R 10 or one of R 5 , R 6 , R 7 and R 8 can be taken 
in combination with R 40 as defined below to represent -(CH 2 )r wherein r 
is 1 to 4 which can be substituted with lower alkyl, lower alkoxy, -CF 3 or 
aryl, or R5 is combined with R 6 to represent =0 or =S and/or R 7 is 
combined with R 8 to represent =0 or =S; 

R1° represents H, alkyl, aryl, or aralkyl (e.g., benzyl); 

Ri 1 represents alkyl or aryl; 

X represents N, CH or C, which C may contain an optional double 
bond (represented by the dotted line) to carbon atom 11; 

the dotted line between carbon atoms 5 and 6 represents an 
optional double bond, such that when a double bond is present, A and B 
independently represent -R 10 , halo, -OR 11 , -OC0 2 R 11 or -OC(0)R 10 , and 
when no double bond is present between carbon atoms 5 and 6, A and B 
each independently represent H 2 , -(OR 11 ) 2 ; H and halo, dihalo, alkyl and 
H, (alkyl) 2) -H and -OC(0)R 10 H and -OR 10 , =0, aryl and H, =NOR 10 or 
-0-(CH 2 ) p -0- wherein p is 2, 3 or 4; 

R represents R 40 , R 42 , R 44 or R& 4 , as defined below; 
R40 represents H, aryl, alkyl, cycloalkyl, alkenyl, alkynyl or -D 
wherein -D represents 



R 4 R 

S\. R3 or 



wherein R3 and R 4 are as previously defined and W is O, S or NR 10 
wherein R 10 is as defined above; said R 40 cycloalkyl, alkenyl and alkynyl 
groups being optionally substituted with from 1-3 groups selected from 
halo, -CON(R 10 ) 2 , aryl, -C0 2 R 10 -OR 12 , -SR 12 , -N(R 10 ) 2 , 
-N(R 10 )CO 2 R 11 , -COR 12 , -N0 2 or D, wherein -D, R 10 and R 11 are as 
defined above and R 12 represents R 10 , -(CH 2 ) m OR 10 or -(CH 2 ) q C0 2 R 10 
wherein R 10 is as previously defined, m is 1 to 4 and q is 0 to 4; said 
alkenyl and alkynyl R 40 groups not containing -OH, -SH or 
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-N(R 10 )2 on a carbon containing a double or triple bond respectively; or 

R40 represents phenyl substituted with a group selected from 
-SO2NH2. -NHSO2CH3, -SO2NHCH3, -SO2CH3, -SOCH3, -SCH 3 , or 
-NHSO2CF3, preferably, said group is located in the para (p-) position of 



5 the phenyl ring; or 

R 40 represents a group selected from 




15 



R 42 represents 

R 20 

— C-R 46 
R 21 

wherein R20, R21 and R 46 are each independently selected from the 
group consisting of: 

(1) H; 

(2) -(CH 2 )qSC(0)CH 3 wherein q is 1 to 3 (e.g., -CH 2 SC(0)CH 3 ); 

(3) -(CH 2 )qOS0 2 CH 3 wherein q is 1 to 3 (e.g., -CH2OSO2CH3 ); 

(4) -OH; 

(5) -CS(CH 2 ) w (substituted phenyl) wherein w is 1 to 3 and the 
substitutents on said substituted phenyl group are the same substitutents 
as described below for said substituted phenyl (e.g., -C-S-CH 2 -4- 
methoxyphenyl); 
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(6) -NH 2 ; 

(7) -NHCBZ (wherein CBZ stands for carbonylbenzyloxy-.e., 

CBZ represents -C(0)OCH 2 C 6 H5); 

(8) -NHC(0)OR22 wh erein R*2 is an alkyl group having from 1 to 
5 5 carbon atoms (e.g., R* is t-buty. thus forming ^BM^*BOC 

stands for tert-butyioxycarbonyl-i.e.. BOC represents -C(0)OC(CH 3 ) 3 ). or 
R22 represents phenyl substituted with 1 to 3 alkyl groups (e.g., 4- 
methylphenyl); 

(9) alkyl (e.g., ethyl); 

10 (10) -(CH 2 ) kP henyl wherein k is 1 to 6, usually 1 to 4 and 
preferably 1 (e.g., benzyl); 

(11) phenyl; 

(12 ) substituted phenyl (i.e., phenyl substituted with from 1 to 3 
5 substituents, preferably one) wherein the subs.ituents are elected from 
5 15 ,he group consisting of: halo (e.g., Br, CI, or I, with Br be.ng 

m N o 2 .OH;-OCH 3 ;-NH 2 ;.NHR";-N(R2 2 ) 2 ; alky , (e.g., alky havtng from , 

* To 3 oarbons with methyl being preferred); .0(CH 2 ) t phenyl (where.n t ,s 

• fr om 1 to 3 with 1 being preferred); and -0(CH 2 ),substituted phenyl 

L (wherein « is from 1 to 3 with 1 being preferred); examples 0 subshtu ed 

° 2 o phenyls include, but are no, limited to, p-bromophenyl, m-n.tropheny,, o- 

P nitrophenyl, m-hydroxy-phenyl, o-hydroxyphenyl, methoxyphenyl, p- 

| methylphenyl, m-methyl-phenyl, and -OCH 2 C 6 H 5 ; 

m (13) naphthyl; . 

(1 4) substituted naphthyl, wherein the substituents are as defined 

oc for substituted phenyl above; 

(15) bridged polycyclic hydrocarbons having from 5 to 10 carbon 

atoms (e.g., adamantyl and norbornyl); 

(1 6 ) cycloalkyl having from 5 to 7 carbon atoms (e.g., cyclopentyl, 



and cyclohexyl); 

heteroaryi ^e.y., ny'^y ^ . 
(1 8 ) hydroxyalkyl (e.g., -(CH 2 )vOH wherein v is 1 to 3, such as, for 



30 (17) heteroaryl (e.g., pyridyl, and pyridyl N-oxide) 
(18) 

example, -CH 2 OH); 



(19) substituted pyridyl or substituted pyridyl N-oxide wherein the 
substituents are selected from methylpyridyl, morpholinyl, imidazolyl, 
35 1-piperidinyl. 1-(4-methylpiperazinyl), -S(0),R", or any of the 
substituents given above for said substituted phenyl, and sa,d 
substitutents are bound to a ring carbon by replacement of the hydrogen 
bound to said carbon; 



(20) 



(21) (22) 



(23) -NHC(0)-(CH 2 )k-phenyl or -NH(0)-(CH 2 ) k -substitued phenyl, 
wherein said k is as defined above (i.e., 1-6, usually 1-4 and preferably 



D; 

(24) piperidine Ring V: 



V N-R 50 



wherein R*° represents H, alkyl (e.g., methyl), alkylcarbonyl (e.g.. 
CH 3 C(0)-), alkyloxycarbonyl (e.g., -C(0)0-t-C 4 H 9 , -C(0)OC 2 H 5 , and 
-C(0)OCH 3 ), haloalkyl (e.g., trifluromethyl), or -C(O)NH(Ri0) wher ein Rio 
is H or alkyl; Ring V includes 



-O 



N _ R 50 ( V- R *> { N-R- 

, and 



examples of Ring V include: 

O °y CH 3 

^ V O^C„ 3 Y Y-CH3 

o and : 

(25) -NHC(0)CH 2 C 6 H 5 or -NHC(0)CH 2 -substituted-C 6 H 5 , for 
example -NHC(0)CH 2 -p-hydroxyphenyl. -NHC(0)CH 2 -m-hydroxyphenyl, 
and -NHC(0)CH 2 -o-nydroxyphenyl; 

(26) -NHC(0)OC 6 H 5 ; 
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(31) 


-( 


(32) 


-( 


(33) 


-( 


(34) 


a 


N 


> 


(35) 


a 



\d — N \ — tf \-R 10 — N 
f \ / \ / \ 



S(0) t 

; and 



-O 



H 9 N, 

•R 8E 



O 

wherein R 85 is H, alkyl, or alkyl substituted by -OH or -SCH 3 ; or 

r20 an< j R21 taken together form a =0 group and the remaining 
R 46 is as defined above; or 
1 5 Two of R 20 , R 21 and R 46 taken together form piperidine Ring V 



wherein R 50 represents H, alkyl (e.g., methyl), alkylcarbonyl (e.g., 
CH 3 C(0)-), alkyloxycarbonyl (e.g., -C(0)0-t-C 4 H 9 , -C(0)OC 2 H 5 , and 
-C(0)OCH 3 ), haloalkyl (e.g., trifluro-methyl), or -C(0)NH(R 10 ) wherein R 10 
20 is H or alkyl; Ring V includes 

— <<^^N-R 50 ^^N-R 50 ^yg-R 50 
examples of Ring V include: 
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with the proviso R 46 , R 20 , and R 21 are selected such that the 
5 carbon atom to which they are bound does not contain more than one 
heteroatom (i.e., R 46 . R 20 , and R 21 are selected such that the carbon 
atom to which they are bound contains 0 or 1 heteroatom); 



1 0 wherein R 25 represents heteroaryl (e.g., pyridyl or pyridyl N-oxide), 

N-methylpiperidinyl or aryl (e.g., phenyl and substituted phenyl); and R 48 
represents H or alkyl (e.g., methyl); 

R54 represents an N-oxide heterocyclic group of the formula (i), (ii), 
(iii) or (iv): 



wherein R 56 , R 58 , and R 60 are the same or different and each is 
independently selected from H, halo, -CF 3 , -OR 10 , -C(0)R1°. -SR 10 , 
-S(0) e R 11 (wherein e is 1 or 2), -N(R 10 ) 2 , -N0 2 , -C0 2 R 1 °, -OC0 2 R 11 , 
-OCOR 10 , alkyl, aryl, alkenyl or alkynyl, which alkyl may be substituted 
20 with -OR 10 , -SR 10 or -N(R 10 ) 2 and which alkenyl may be substituted with 
OR 11 or SR 11 ; or 

R54 represents an N-oxide heterocyclic group of the formula (ia), 

(iia), (iiia) or (iva): 



R 44 represents 




15 
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-xj- "U- ~V ° f ^ 

(iiia) ( iva ) 



(ia) (iia) 



wherein Y represents N+-0- and E represents N; or 

R54 represents an alkyl group substituted with one of said N-ox.de 
heterocyclic groups (i), (ii). (HI), (iv). (ia), (iia), (iiia) or (iva); 

Z represents O or S such that R can be taken in combination with 
R 5 R 6 R 7 or R8 as defined above, or R represents R«o, R42, R 44 or r54 

Examples of R 20 , R 21 , and R 46 for the above formulas include: 



Examples of R 25 groups include: 



and 
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wherein Y represents N or NO, R* 8 is selected from the group consisting 
of: Ci to C 4 alkyl, halo, hydroxy, N0 2 , amino (-NH 2 ). -NHR 30 , and 
-N(R 30 )2 wherein R 30 represents Ci to C 6 alkyl. 

Tricyclic compounds useful in the methods of this invention are 
described in: (1) U.S. 5,151,423; (2) U.S. 4,826,853; (3) U.S. 5,089,496; 
(4) WO 88/03138 published on May 5, 1988 (PCT/US87/02777); and (5) 
U.S. 5,104,876; the disclosures of each being incorporated herein by 
reference thereto. Those compounds within the scope of this invention 
which are not described in these documents are described herein. 

This invention also provides novel compounds of Formula 1.0 
having the formula: 



wherein all substituents are as defined for Formula 1 .0 

This invention further provides novel compounds of Formula 
5 having the formula: 



wherein all substituents are as defined for Formula 1.0 

Additionally, this invention provides novel compounds of Formula 
1.0 having the formula: 
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5 




wherein all substituents are as defined for Formula 1.0. 

Compounds o. Formula 5.2 include compounds where.n the 

substituem R 2 ° H2i. and R« are selected such that when one of sa,d 
subst tuen s R . ^ from (he group 

SUbS 'to o, (T) H 2) OH (3 NH 2 , (4 -NHC(0)OR- (5) alKyl. (6) 
pnenyi, anHM1 x 0 -alkvl then the remaining two of said 

SUb h T t5 7 a d R« (e g R" and H», cannot both be H when: 

Compound, a Formula 55 fu ^ ^ ^ ^ fce H 

:h a en7a R 2 are Compounds of Formula ,2 also J** 

r o mpounds wherein two of R 2 °, R z1 and R- are not H when Ri and R 2 

invention further provides novel compounds of Formula 1 .0 
having the formula: 
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wherein all the substituents are as defined for Formula 1.0. Preferably R 25 
represents heteroaryl. 

This invention also provides novel compounds of the formula 7.0 
having the formula: 




or 
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° R (7.0c) 
wherein R, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 and R 8 are as defined above for 
compounds of the formula 1.0, which compounds are useful in the 
methods claimed herein. 

This invention also provides a method for inhibiting tumor growth by 
administering an effective amount of the tricyclic compounds, described 
herein, to a mammal (e.g., a human) in need of such treatment. In 
particular, this invention provides a method for inhibiting the growth of 
tumors expressing an activated Ras oncogene by the administration of an 
effective amount of the above described compounds. Examples of tumors 
which may be inhibited include, but are not limited to, lung cancer (e.g., 
lung adenocarcinoma), pancreatic cancers (e.g., pancreatic carcinoma 
such as, for example, exocrine pancreatic carcinoma), colon cancers (e.g., 
colorectal carcinomas, such as, for example, colon adenocarcinoma and 
colon adenoma), myeloid leukemias (for example, acute myelogenous 
leukemia (AML)), thyroid follicular cancer, myelodysplastic syndrome 
(MDS), bladder carcinoma and epidermal carcinoma. 

It is believed that this invention also provides a method for inhibiting 
proliferative diseases, both benign and malignant, wherein Ras proteins 
are aberrantly activated as a result of oncogenic mutation in other genes- 
i.e., the Ras gene itself is not activated by mutation to an oncogenic form- 
with said inhibition being accomplished by the administration of an 
effective amount of the tricyclic compounds described herein, to a 
mammal (e.g., a human) in need of such treatment. For example, the 
benign proliferative disorder neurofibromatosis, or tumors in which Ras is 
activated due to mutation or overexpression of tyrosine kinase oncogenes 
(e.g., neu, src, abl, Ick, and fyn), may be inhibited by the tricyclic 
compounds described herein. 

The compounds of this invention inhibit farnesyl protein transferase 
and the farnesylation of the oncogene protein Ras. This invention further 
provides a method of inhibiting ras farnesyl protein transferase, in 



mammals, especially humans, by the administration of an effective amount 
of the tricyclic compounds described above. The administrate of the 
compounds of this invention to patients, to inhibit farnesyl prote.n 
transferase, is useful in the treatment of the cancers described above. 

The tricyclic compounds useful in the methods of this invention 
inhibit the abnormal growth of cells. Without wishing to be bound by 
theory it is believed that these compounds may function through the 
inhibition of G-protein function, such as ras p21, by blocking G-protein 
isoprenylation, thus making them useful in the treatment of proliferative 
diseases such as tumor growth and cancer. Without wishing to be bound 
by theory it is believed that these compounds inhibit ras farnesyl prote.n 
transferase, and thus show antiproliferative activity aga.nst ras 
transformed cells. 

This invention also provides a process for producing 3-nitro 
substituted compounds. The process comprises reacting one molar 
equivalent of a compound: 



0 



B 

R 3 




wherein R 1 R 2 R 3 , R 4 , A, B, a, b, d, and the dotted lines are as defined for 
Formula 1.0; and R« represents H or -OR** wherein R*6 represents alkyl 
(e g Ci to C 4 alkyl, preferably ethyl); with one molar equivalent of a 
nitrating reagent, said nitrating reagent being preformed (i.e., prepared 
first) by mixing, at cold temperature (e.g., at 0°C) equimolar amounts of 
tetrabutyl ammonium nitrate with TFAA; the reaction of the n.trat.ng 
reagent with the compound of Formula 1.0g taking place in a suitable 
aprotic so.vent (e.g., CH 2 C 2 , CHCI 3 , toluene or THF); said reaction w.th 
said nitrating reagent being conducted at a temperature and for a period 
of time sufficient to allow the reaction to proceed at a reasonable rate to 
produce the desired final 3-nitro compound of Formula 1.0h (described 



below)--i.e., the reaction of the compound of Formula 1.0g w.th sa.d 
nitrating reagent is conducted at an intial temperature of 0°C, and said 
reaction temperature is thereafter allowed to rise to about 25°C dur.ng the 
reaction time period. The reaction usually proceeds overn.ght to 
completion, i.e., the reaction usually proceeds for about 16 hours. The 
reaction can be conducted within a temperature of 0°C to about 25°C 
during a time period of about 10 to about 24 hours. Preferably the 
reaction is initially conducted at 0°C and the temperature is allowed to 
warm up to 25°C. The reaction produces jhe 3-nitro compound (1.0h): 

02 N "0< 




6' R 

The compound of Formula 1.0h can then be converted to other 3- 
substituted products by methods well known to those skilled in the art. For 
example, the 3-nitro compounds can be converted to 3-amino, 3-halo, 3- 
cyano 3-alkyl, 3-aryl, 3-thio, 3-arylalkyl, 3-hydroxyl, and 3-OR" where.n 
R67 is alkyl or aryl. The 3-substituted compounds can then be converted 
to final products (wherein P** is R** or R") by the procedures descr.bed 
herein. 

This invention also provides a process for producing 3-n.tro 
compounds of the formula (1 .0i): 
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I 

H 

by producing a compound of Formula 1.0h from 1.0g as described above; 
and then hydrolyzing the compound of Formula 1.0h by dissolving the 
compound of Formula 1.0h in a sufficient amount of concentrated acid 
(e.g., concentrated HCI or aqueous sulfuric acid), and heating the 
resulting mixture to a temperature sufficient to remove (hydrolyze) the 
-C(0)R 65 substituent, for example, heating to reflux or to a temperature of 
about 100°C. This hydrolysis process is exemplified in Preparative 
Example 28. 

The compound of Formula 1.0i can then be converted to other 3- 
substituted compounds as discussed above for the compounds of Formula 
1.0h. The compounds of Formula 1.0i can then be converted to 
compounds of this invention by the methods described herein. 

This invention also provides a process for producing compounds of 
the formula (1.0j): 




with one molar equivalent of a nitrating reagent, said nitrating reagent 
being preformed (i.e., prepared first) by mixing, at cold temperature (e.g., 
at 0°C) equimolar amounts of tetrabutyl ammonium nitrate with TFAA; the 
reaction of the nitrating reagent with the compound of Formula 1.0k taking 
5 place in a suitable aprotic solvent (e.g., CH 2 CI 2 , CHCI 3> toluene or THF); 
said reaction with said nitrating reagent being conducted at a temperature 
and for a period of time sufficient to allow the reaction to proceed at a 
reasonable rate to produce the desired final 3-nitro compound of Formula 
1.0j--i.e., the reaction of the compound of Formula 1.0k with said nitrating 
10 reagent is conducted at an intial temperature of 0°C, and said reaction 
temperature is thereafter allowed to rise to about 25°C during the reaction 
time period. The reaction usually proceeds overnight to completion, i.e., 
H the reaction usually proceeds for about 16 hours. The reaction can be 

R conducted within a temperature of 0°C to about 25°C during a time period 

[U 15 of about 10 to about 24 hours. Preferably the reaction is initially 

Jl conducted at 0°C and the temperature is allowed to warm up to 25°C. In 

m Formulas 1 .0j and 1 .Ok, R 1 , R 2 , R 3 , R 4 , A, B, a, b, d, and the dotted lines 

h " are as defined for Formula 1.0 

ri The compounds of Formula 1 .0j can be converted to compounds of 

U 20 Formula 1.0h by methods described below. Also, as discussed above for 

J the compounds of Formula 1 .Oh, the compounds of Formula 1 .0j can be 

O converted to other 3-substituted compounds wherein the substituents are 

m those discussed above for Formula 1.0h. 

The compounds of Formula 1.0j can be converted to compounds of 
25 Formula 1.0m: 



B 




wherein R 68 is H or -COOR a wherein R a is a Ci to C 3 alkyl group 
(preferably R 68 is H), by reducing a compound of Formula 1.0j with a 
suitable reducing agent (such as sodium borohydride) in a suitable 



- 19- 



solvent (such as EtOH or MeOH) a. a suitable temperature to a low the 
etc ion o proceed a. a reasonable rate (e.g., 0 to about 25°C) react.ng 
he — g product (Formula 1.0] wherein the =Q has been reduced to a 
OH^h * lorinating agent (e.g., thiony, chloride) in an suitab e orgamc 
sTvem (e g„ benzene, toluene or pyridine) at a suitable temperature to 
a ": hi reaction to proceed a, a reasonable rate (e.g., « ~ 
20'C. preferably at -15°C. see. for example Preparat.ve Example 7) to 
produce a compound of Formula 1 .On: 



20 




ci ('On) ; 
and reacting a compound of Formula 1.0n with a compound of the 
formula: 



H 



O 



wherein R<* is as previously defined, and is preferably H, in a suitable 
IganT solvent (such as THE or toluene) containing a suitable base (such 
as EtsN or N-me.hylmorpholine) a, a suitable temperature to a low the 

eac t on to proceed a. a reasonable rate (e.g., 25 to about 120°C) 

Compounds of Formula 1.0m can be converted to -"pounds °f 
thi s invention by the methods disclosed herein. Also, as d.scussed above 

ote compounds of Formula 1.0h, the compounds of Formula 1.0m can 

Z converted to other 3-subs.i.uted compounds wherein the subsMuen.s 

are those discussed above for Formula 1. Oh. 

This invention also provides novel compounds (produced ,n the 

above described processes as intermediates to the compounds of this 

invention) having the formulas: 
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10 




Z and R* are H- R* is halo, most preferably CI. n the C-8 
invention, R 1 and R are H ^ ^ ^ 

pos,t,on; R* is H and A and ^ gnd M „ , 

—ate compounds inc.ude: 




0 ' OCH 2 CH 3 an(j 




15 -^ss=--«- 

Un ' eSS rCseS mo,ecu,ar ion o, the molecule in the mass 
SPeC ' rUm MH + -represen«s the molecular ion plus hydrogen ol the molecule 

20 in the mass spectrum; 

Bu-represents butyl; 
Et-represents ethyl; 
Me-represents methyl; 
Ph-represents phenyl; 
25 benzotriazol-1-yloxy represents 
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N 



10 



15 



20 



1-methyl-tetrazol-5-ylthio represents 
N-N 



CH 3 



25 



30 



alkyKincluding the alky, portions of alkoxy. alkylammo and 
dialkylamino).represen,s straight and branched carbon cha.ns and 
olins from one to twenty carbon atoms, pre.erabiy one to s,x carbon 

al0mS '' aikanediyi-represents a divaient, straight or branched 
hydrocarbon chain having trom 1 to 20 carbon atoms, P"***^ 
carbon atoms, the two avaiiabie bonds being trom he same or d.fferen, 
carbon atoms thereof, e.g., methylene, ethylene, ethylene, 
CH,CH,CH 2 - -CH2CHCH3. -CHCH2CH3. etc. 

cvcloalkyl-represents saturated carbocyolic rings branched or 

teast one carbon to carbon double bond and oontam.ng from 2 to 12 
caln atoms, preferably from 2 to 6 carbon atoms and most pre.erabiy 

,r ° m 3 '^"s^s straight and brancbed carbon chains having a, 
ieast one carbon ,0 carbon triple bond and containing from 2 ,0 1 2 carbon 
— CSS ^a 6 ^^^ and ara,ky,) re presents a 
carbocyc* group containing from 6 ,0 15 carbon atoms and 
ea , ne aroma'c ring (e.g., aryl is a phenyl ring), with all ava able 
sub mutable carbon atoms 0. the carbocyclic group be.ng m.ended as 
pos e points o, attachment, said carbocyclic group being optionally 
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O 

ru 
m 
sj 



o 15 

y 

o . 
ru 



u * . h ro n 1 to 31 with one or more of halo, alkyl. hydroxy, alkoxy, 
substituted (e.g., 1 to o) wnn on* POOR™ or -N0 2 ; and 

ohenoxy CF 3 , amino, alkylamino, d.alkylamino, -COOR or n 

as: . 

b - b 

i o- i 

The .Cowing so,ven,s and reagents are ^ by ^ 

anhydride (TFAA); 1-hydroxybenzo,r,azole (HOffO. « «<**«* 

20 hydrochloride (DEC) 2 3 d r4 is 

Reference to the position of the subst.tuents R , R , R , ana 
based on the numbered ring structure: 

a 5 6 




25 



to: 
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z R and 
Preferably, for the compounds of Formula 1.0 (including 1.0a to 



1.0d): 

each of a b, c, and d are C (carbon); or 

ZZ. \ . . « d w »»'■»* ■> -»""• " • ,"° R "T 

halo), benzotnazol-1-yloxy, -b^ujt" v» a 

^ on rHo\ -SR10 (e q , R 10 represents -CH 2 C 6 H5) ana ^ 
SlSSSSi m os, — Ri and * are independent, H, 
Z ■ C ower <•*. C » C. more P-'-bly rne,,yO or 

even more preferably R 2 is Br, CI or I; 
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R3 and R 4 are the same or different and each independently 
represents H, halo. -CF 3 . -OR". -COR". -SR", -S(0) t R" (wherein t is 0, 
1 or 2). -N(R") 2 , -N0 2 , -OC(0)R", -C0 2 R", -OC0 2 RH , -C(0)NHR", 
CN -NR"COOR 11 . alkynyl, alkenyl or alkyl, said alkyl or alkenyl group 
optionally being substituted with halo, -OR" or -C0 2 R"; most preferably 
R3 and R 4 independently represent H, halo, -CF 3 , -OR" or alkyl (sa.d 
alkyl group being optionally substituted with halo); more preferably R 3 
and R 4 independently represent H or halo (e.g., CI, Br, or F); even more 
preferably R 3 is at the C-8 position and R 4 is at the C-9 positon; still more 
preferably R 3 is CI at theC-8 position and R 4 is H at the C-9 position; 

R5 R6 r7 and R 8 each independently represents H, -CF 3 or alkyl 
(said alkyl opiionally being substituted with -OR"); most preferably R* 
R6, R7 and R8 independently represent H and alkyl, and more preferably 

when the optional double bond between carbon atoms 5 and 6 is 
present, A and B independently represent H, -R" or -OR", most 
preferably H, lower alkyl (d to C 4 ) and alkyloxy (i.e., R" represents 
alkyl) more preferably H and -OH, and still more preferably H; and when 
no double bond is present between carbon atoms 5 and 6, A and B each 
independently represent H 2 , -(OR") 2 . alkyl and H, (alkyl) 2 , - H and -OR 
or =0, most preferably H 2 , -H and -OH, or =0. and more preferably A 
represents H 2 and B represents H 2 or =0; 

R represents R 42 or R 44 ; and 

Z represents O or S, and most preferably O. 

Compounds of Formula 5.0 include: 

r.1 N-— £' P3 R 1 . . . „ . ^ . 



□ 
fU 




Compounds of Formula 5.1 include: 




Compounds of formula 5.3A include: 
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For the compounds of Formulas 5.0, 5.0a-5.0g, 5.1, 5.1a-5.1g, 5.2, 
5.2a-5.2b, 5.3, 5.3a-5.3g, 5.3A, 5.3Aa-5.3Ag, and 5.3B, the definitions of 
the substituents are as defined for Formula 1 .0. 

Preferably, for compounds of Formulas 5.0, 5.0a-5.0g, 5.1. 5.1a- 
5 1g 5 2 and 5 2a-5.2b, R 46 is selected from piperidine Ring V, 
hete'roaryl, phenyl, substituted phenyl, substitued pyridyl or substituted 
pyridyl N-oxide, and R*o and R21 are independently selected from H or 
alkyl Most preferably, is pyridyl, pyridyl N-oxide or piperidine R.ng V. 
More preferably, R*6 is pyridyl, pyridyl N-oxide or piperidine Ring V and 
both R20 and R*1 are hydrogen or both and R21 are alkyl (still more 

preferably methyl). 

Even more preferably, R 46 is selected from 3-pyr.dyl, 4-pyr.dyl, 3- 
pyridyl N-oxide, 4-pyridyl N-oxide, 4-N-methylpiperidinyl, 3-N- 
methylpiperidinyl, 4-N-acetylpiperidinyl or 3-N-acetylpiperidinyl, and both 
R20 and R21 are hydrogen or both R20 and R21 are alkyl (still even more 
preferably methyl). Even still more preferably, R 46 is selected from 3- 
pyridyl, 3-pyridyl N-oxide, 4-pyridyl, and 4-pyridyl N-oxide, and both R^ 
and R21 are hydrogen or both R20 and R 21 are methyl. 

Examples of the R 42 groups include: 



H H 
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CH 3 o ch 3 

. C J0 . c jO ^O" 

H H H H , " H 

O O OH 

y\ it u H H 

H H , H H or n 

Preferably for the compounds of Formulas 5.3, 5.3a-5.3g, 5.3A 
5 3Aa-5.3Ag, and 5.3B, R25 represents phenyl, 2-pyridyl, 3-pyridyl, 
4-pyridyl or 2-, 3- or 4-pyridyl N-oxide, and most preferably 4-pyr.dyl 
4-pyridyl N-oxide. More prefereably, R*a represents H or methyl and 
more preferably H. 

Compounds of the formula 7.0c include compounds of the forr 
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-2T 



,R 3 



R 6 -^— -|-R 8 



R 

1 K 



CH 3 
R 25 



(7.0e) and K " ( 7 - 0f )- 

wherein R 21 , R 20 , R 46 . R 25 and R 48 are as defined above for compounds 
of the formula 1.0. 

Compounds of the formula 7.0b include compounds of the formula: 





(7.0g) and K ~~ ( 7 0n )- 

wherein R 21 , R 20 . R 46 , R 25 and R 48 are as defined above for compounds 
of the formula 1.0. 

Compounds of the formula 7.0a include compounds of the formula: 





(7.0j) and K " (7 0k). 

wherein R 21 , R 20 , R 46 . R 25 and R 48 are as defined above for compounds 
of the formula 1.0. 

Preferably for compounds of the formula 7.0e, 7.0g and 7.0j the 
group R 46 is selected from piperidine ring V, heteroaryl, phenyl, 
substituted phenyl, substituted pyridyl or substituted pyridyl N-oxide, and 
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B2 o and „« are independently selected .rem H or alkyl. Most preterably 
R is pyridyl. pyridy, N-o.de or piperidine ring V. It is a so preferred the, 
R20 and R21 are both H or are both alkyl. preferably methyl. 

Preferably for compounds of the formula 7.0,. 7.0h and 7.0 , he 
group R* is Phenyl, 3-pyridyl. 4-pyridyl. 3-pyridyl N-oxide 4-pyndyl N- 
o"de or piperidine ring V. More preferably R« is H or methyl, w,«h H 
being most preferred. Qf 
Preferably for the compounds of fomula 7.0a, 7.0b, 7 0* 7.O.. 7£. 
7 oa 7 Oh 7 Oi and 7.0k the groups R*. R*. R' and R* are H, and R\ Rj. 
B3 and R^ a're independently selected from H, halo, -NO* -N(R 10 )2, alkyl. 
alkenyl, alkynyl. -COR- . C o 2 R-, -CPs. -OR-, and -CN, where, R- ,s 
as defined above for compounds of the formula 1 .0. 

Representative compounds of the invention include: 




OS0 2 CH 3 




I 
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"^-Cl Br- 



(5.218) 
CH 3 



(5.219) 



o 



so 2 



10 



15 



20 




Preferred compounds of this invention are selected from the .group 

6 7 and 6 8) 192 196, 197, 196, 200, 201, 206, 22 2 , 223, 224, 22* 22ft 
227 233 234 236, 239, 246, 247, 248, 249, 250, 251, 261, 262, 266, 267, 
69,273', 276', 283, 285, 286, 287, 288, 289, 291, 292, 233, 299. ^ 301, 
•™ 307 309 311 312, 313, 314, 316, 350, 351, 352, 354 and 356. 
3 ° 3 ' 3 Mo^ad compounds o, this — are sal— the 
group consisting of compounds of Examplas: 1 2 42,4* 75J8J2 ,180, 

the group consisting o. compounds of Examplas: 82, 197, 233, 246, 266, 
312 ' - compounds C Examp.es: 426, 40. G, 

400-C, ioO-F. 400-E, 425-H, 401, 400-B, 400, 400-L 425-U, 413, 400-d, 
417-B, 438, 411-W, 425-0, 400-D, 400-K, 410-G and 400-H. 
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Lines drawn into the ring systems indicate that the indicated bond 
mav be attached to any of the substitutable ring carbon atoms. 

Certain compounds of the invention may exist in different isomenc 
(e g , enantiomers and diastereoisomers) forms. The invention 
contemplates all such isomers both in pure form and m admixture, 
including racemic mixtures. Enol forms are also included. 

Certain tricyclic compounds will be acidic in nature, e.g. *°= e 
compounds which possess a carboxyl or phenolic hydroxy! group. These 
compounds may form pharmaceutic^ acceptable salts. Examples of 
such salts may include sodium, potassium, calcium, aluminum, gold and 
sHver salts Mso contemplated are salts formed with pharmaceutical^ 
acceptab-e amines such as ammonia, .** amines, hydroxyalKylamines, 
N-methylglucamine and the like. 

Certain basic tricyclic compounds also form pharmaceutical 
acceptable salts, e.g.. acid addition salts. For example, the pyndo- 

X a-- may form salts with strong acid, while compounds having 
Lie substituents such as amino groups also form salts wrth wea er 
acids Examples of suitable acids for salt formation are hydrochloric, 

I urio phosphoric, acetic, citric, oxa,ic, malonic, salicylic, malic, umanc, 
succinic ascorbic, maleic, methanesulfonic and other mineral and 
ca b- c acids we,, Known to those in the art. The saits are prepared by 
o a g .he free base form with a sufficient amount of the es.red acid 
o produce a sal. in the conventional manner. The free base forms may be 
regenerated by treating the sal. with a suitable dilu.e aqueous base 
25 sluon such as dilu.e aqueous NaOH, potassium carbonate ammonia 
and sodium bicarbona.e. The free base forms differ from 
sal. forms somewhat in certain physical properties, such as solubi U ■« 
po,ar solvents, but the acid and base salts are otherw,se equivalent to 
their respective free base forms for purposes of the invention. 

AH such acid and base salts are intended to be P"u.,oa y 
acceptable salts within the scope of (he invention and all acid and base 
sate are considered eguivaien, to the free forms of the corresponding 
rnmDounds for purposes of the invention. 

' compounds of Formula 1 .0 wherein R is -N(R1°> 2 , and compounds 
35 of Formulas 5.3, 5.3A and 5.3B can be prepared by reacting compound 
405 00 described below) with an isocyana.e (R10-N=C=0) n a solvent 
such as DMF, CH 2 CI 2 or THF in accordance with methods known ,n the 
art. 



20 
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The following processes may be employed to produce compounds 
of the invention-i.e.. compounds of Formula 1 .0 represented by 
compounds of Formulas 5.0, 5.1 , 5.2 and 5.3. For purposes of descr.b.ng 
the processes, the compounds are represented by Formula 400.00: 
A B 




N 

i (400.00) 

wherein R represents R« or R", and all other substitutents are as 

described herein. 

A A compound of Formula 405.00 may be coupled w.th a 
compound of the formula RCOOH in the presence of coupling agent such 
as DEC N.N'-dicyclohexylcarbodiimide (DCC) or N,N'-carbonyl- 
diimidazole (CDI) to produce compounds of Formula 400.00: 
A B 




R 4 + RCOOH - 



400.00 . 



I (405.00) 

The reaction is usually conducted in an inert solvent such as THF DMF or 
CH 2 CI 2 at a temperature between about 0°C and ^ ,u ^^ a ' 
about room temperature. When the coupling agent .s DCC or DEC, the 
reaction is preferably run in the presence of HOBT. Method A ,s the 
method of choice for preparing compounds of this invent.on. 
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B. A compound of Formula 405.00 may also be reacted with a 
compound of Formula 410.00 in the presence of base to produce 
compounds of Formula 400.00: 

405.00 + RC(0)L ► 400.00 . 

(410.00) 

Representative examples of appropriate bases are pyridine and 
Et 3 N. L designates a suitable leaving group. For example, a compound 
of compound 410.00 may be an acyl halide (e.g., L represents halo) or an 
acyl anhydride, (e.g., L is -O-C(O)-R). The leaving group may also be 
alkoxy. in which case the compounds of Formula 400.00 may be produced 
by refluxing a compound of Formula 405.00 with an excess of a 
compound of Formula 410.00. 

Compounds of Formula 405.00 may be prepared by cleaving the 
group COOR a from the corresponding carbamates 415.00, for example, 
via acid hydrolysis (e.g., HCI) or base hydrolysis (e.g., KOH): 
A B 




405.00 



N' 

< 415 - 00 ) COOR a 
wherein R a is a group which does not prevent the cleavage reaction, e.g., 
Ra is an optionally substituted alkyl such as ethyl. 

Alternatively, depending upon the nature of R a , as determined by 
one skilled in the art, Compound 415.00 may be treated with an 
organometallic reagent (e.g., CH 3 Li), a reductive reagent (e.g., Zn in acid), 
etc., to form compounds of Formula 405.00. 

Compound 415.00 may be prepared from the N-alkyl compound 
shown as Formula 420.00 below, in the manner disclosed in U.S. Patents 
4,282,233 and 4,335,036. 
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415.00 



(420.00) 

It also will be apparent to one skilled in the art that there are other 
methods for converting Compound 420.00 to Compound 405.00. For 
example, treatment of Compound 420.00 with BrCN via von Braun 
reaction conditions would provide nitri.e 420.00a. Subsequent hydro.ys.s 
of the nitrite under either aqueous basic or acidic conditions would 
produce Compound 405.00. This method is preferable when there .s 
substitution on the piperidine or piperazine ring. 

A B 




(420.00a) 



C The compounds of Formula 400.00 wherein Z is O or S may 
be made by an alternative process using direct conversion of the N-alkyl 
compound 420.00 with an appropriate compound of Formula 410.00 such 
as an acyl halide or acy. anhydride. Preferably the reaction is run ,n the 
presence of an appropriate nucleophile (e.g. Lil, etc.) and solvent : (e.g.. 
toluene, dioxane or xylenes). An appropriate base, may.be added, and 



heating may be required. Typically, a temperature ranging from 50-1 50°C 
(preferably 100-120°C) is utilized. 



A 



10 



15 




400.00 



( 42000 > Llkyl 

Compound 420.00 is prepared as described in part B above. 

PREPARATION OP SINGLE BOND COMP OUNDS 
Compounds of Formula 400.00, wherein X is carbon and the bond 
to carbon 1 1 (C-1 1) is a single bond, can be prepared by reducing 
compounds of Formula 405.00, wherein X is carbon and the bond to C-11 
is a double bond, with lithium aluminum hydride in THF. Conversion to 
final products can be done following the process described above for 
conversion of compounds of Formula 405.00 to compounds of Formula 
400.00. 

reparation O r nm IRI F BOND COMPOUNDS 
Compounds of Formula 400.00, wherein X is a carbon atom having 
an exocyclic double bond to carbon 11. may be prepared from compound 
420 00 as described above. Compounds of Formula 420.00 may be 
produced by the methods disclosed generally in U.S. Patent 3,326,924 or 
alternatively may be prepared by a ring closure reaction, wherein the 
desired cycloheptene ring is formed by treating compound 425.00 with a 
super acid. Suitable super acids for this purpose include, for example, 
HF/BF 3 CF3SO3H (triflic acid), CH3SO3H/BF3, etc. The reaction can be 
performed in the absence of, or with, an inert co-solvent such as CH 2 CI 2 . 
The temperature and time of the reaction vary with the acid employed. For 
example, with HF/BF3 as the super acid system the temperature may be 
controlled so as to minimize side reactions, such as HF addition to the 
exocyclic double bond. For this purpose, the temperature is generally in 
the range of from about +5°C to -50°C. With CF3SO3H as the super acid 
system the reaction may be run at elevated temperatures, e.g., from about 
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25 °C to about 150°C and at lower temperatures but the reaction then 
takes longer to complete. 

Generally the super acid is employed in excess, preferab.y .n 
amounts of from about 1 .5 to about 30 equivalents. 

B 



m 
ill 

□ 

W 




10 



15 



(420.00) 

A ketone compound of Formula 425.00 may be formed by 
hydrolysis of 430.00, e.g.. such as by reacting a Grignard mtermed.ate of 
formula 430.00 with an aqueous acid (e.g., agueous HC„. I* ,n Formula 
430 00 represents chloro, bromo or lodo. 

A R 



425.00 



( 43000 > Llkyl 

The Grignard intermediate 430.00 is formed by the reaction of the 
cyano compound 435.00 with an appropriate Grignard reagent 440.00 
prepared from 1-alkyl-4halopiperidine. The reaction is generally 
performed in an inert solvent, such as ether, toluene, or THF, under 
genera. Grignard conditions e.g.. temperature of from about 0°C to about 
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75°C. Alternatively, other organometallic derivatives of the 1 alkyl-4-halo 
piperidine can be employed. 




(435.00) 



430.00 



The cyano compound of Formula 435.00 is produced by oonvert.ng 
the tertiary butyl amide of Formula 445.00 with a suitable dehydrating 
agent such as POCb. SOCI 2 , P 2 Os. toluene sulfonyl chlor.de ,n pynd.ne, 
oxalyl chloride in pyridine, etc. This reaction can be performed ,n the 
absence of or with a co-solvent, such as xylene. 

The dehydrating agent such as FOCI3 is employed -e,— 
amounts or greater and preferably in amounts of from about 2 ,0 about 15 
equivalents Any suitable temperature and time can be employed or 
performing the reaction, but generally hea, is added to accelerate the 
reaction. Preferably the reaction is performed a. or near reflux. 




435.00 



(445.00) 3 NHC(CH 3 ) 3 

The tert-butylamide of Formula 445.00 may be produced by 
reaction of a compound of Formula 450.00a and 450.00b, in the presence 
of base, wherein G is chloro, bromo or lodo. 

£ v + /ir* 445 00 

r2 b=5- /^-cONHClCHala N^ss' 

(4S0.^r ( 45000b > 

The compound of Formu.a 450.00a may be formed by hydrolysis of 
the corresponding nitrile wherein the appropriate cyanomethyl pynd.ne. 
such as 2-cyano-3-methylpyridine, is reacted with a tertiary butyl 
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compound in acid, such as concentrated sulfuric acid or concentrated 
sulfuric acid in glacial acetic acid. Suitable tertiary butyl compounds 
include, but are not limited to, t-butyl alcohol, t-butyl chlonde, t-butyl 
bromide t-butyl iodide, isobutylene or any other compound wh,ch under 
hydrolytic conditions forms t-butyl carboxamides with cyano compounds. 
The temperature of the reaction will vary depending upon the reactants, 

but generally the reaction is conducted in the range of from about 50°C to 

about 100°C with t-butyl alcohol. The reaction may be performed w,th 

inert solvents, but is usually run neat. 

An alternative process for the formation of compounds of Formula 

400.00a may involve direct cyclization of Compound 455.00 as shown 

below. 

B 




10 



25 



(455.00) 

i (400.00a) 
z R 

Cyclization to form the cycloheptene ring may be accomplished 
with a strong acid (e.g., triflic, polyphosphoric, HF/BF3), and may be 
performed in an inert solvent, such as ether, toluene or THF. The 
temperature and time may vary with the acid employed, as described in 

process A above. 

Compounds of Formula 455.00 wherein Z = O or S may be 
prepared by treating a compound of Formula 425.00 with an appropriate 
acyl halide or acyl anhydride of formula 410.00. Most preferably th.s 
reaction is run in the presence of a good nucleophile, such as L.I, .n the 
appropriate solvent, such as toluene, dioxane or xylene, and at a 
temperature ranging from 50-1 50°C, preferably 100-120°C. 

410.00 

425.00 + ' ► 455.00 



A second method of preparing compounds of Formula 455.00 
involves reacting an unsubs.ituted piperidylidene 
460.00 with .he appropriate acyl halide or acyl anhyd de °^°™' a 
410 00 in the presence of base, such as pynd.ne or Et 3 N. Alternately, 
" compound 4 10 .00 . then coupling of compound 460.00 w„h 
compound 410 00 may require use of a conventional coupl.ng reagent, 
such as DCC or CDI. 



B 



ru 

p! (460.00) 




410.00 455 00 



| Compounds of Formula 460.00 may be produced from the 

r 10 corresponding carbamates of Formula 465.00, via acid M^us^g 

H for example, aqueous HQ, or base hydrolysis us.ng or example, KOH. 

CQ 2 R a may be cleaved by alkaline hydrolysis at 100°C. 




460.00 



The carbamate compounds of Formula 465.00 may be prepared 
,om the appropriate alky, compound o, Formula 425.00 £ , — < w,th 
20 a chloroformate, preferably in an inert solvent, such as toluene, w,th 
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warming to approximately 80°C. Other alternative methods are availably 
for the conversion of 425.00 to 455.00 as previously described (e.g. Von 
Braun reaction conditions). Compounds of Formula 425.00 may be 
prepared as described above. 

§j iRfiTITlJTIQ M ™ THF PYRIDINE RING. 
Various methods can be used as described in WO 88/03138 to 
provide compounds which are substituted on the pyridine r.ng, i.e.. in 
positions 2-, 3- and or 4- positions of the tricyclic ring system. For 
example the cyclization methods described on pages 20-30 of WO 
88/03138 can already have the appropriate substituents on the pyr.d.ne 
rinq in place. A variety of substituted pyridines are known in the literature 
and can be employed in these syntheses. Alternatively, the azaketone of 
Formula XIX (from page 27 of WO 88/03138) 

A B 




(XIX)p.27 WO88/03138 

wherein R1 and R* are both H can be converted to the appropriately 
substituted azaketone wherein R1 and R* are non-H substitutents. If both 
R1 and R2 are desired to be non-H substitutents the procedure would be 
repeated. 

The azaketone is thus reacted with an oxidizing agent such as 
meta-chloroperoxybenzoic acid (MCPBA) or hydrogen peroxide to 
produce the corresponding compound in which the nitrogen of the 
pyridine ring is as an N-oxide: 

A B A B 




O 

(470.00) 

wherein one of a 1 , b\ C or d' is N->0 and the others are CH or CR' or 
CR2 This reaction is normally run at temperatures from -15°C to reflux, 
more typically at about 0°C. The reaction is preferably conducted in an 
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inert solvent such as CH 2 CI 2 for MCPBA or acetic acid for hydrogen 
peroxide. 

The azaketone N-oxide of Formula 470.00a can then be reacted 
with a chlorinating agent such as SO2CI2 or SOCI 2 to form a compound of 
Formula 470.00b. Typically, this reaction results in monosubstitution of CI 
in the ortho or para-position relative to the N atom of the ring. 





o 

(470.00a) 

To provide the disubstituted products, steps 1 and 2 above are 
repeated. 




Typically, the resulting disubstituted compounds have CI ortho and para 
relative to the N atom of the pyridine ring. 

The mono or disubstituted compounds of Formulas 470.00b and 
470.00c above can be reacted with various nucleophiles such as 
alkoxides, amines, thiols, etc. This will result in compounds where one or 
both of the CI substituents are replaced by the nucleophile to provide a 
compound of Formula 470.00d or a compound easily converted to 
Formula 470.00d. 




The substituted ketone of Formula 470.00 can then be converted to 
the desired compound by the methods described above and in WO 
88/03138 and in U.S. Patent No. 3,326,924. 
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u o 01 ™ R2 are chlorine, can be made by the 
Formula 405.00, wherein R 1 or R are cn.or 

following alternate process. 




(415.00) 



S „„» » CI — «F<— 



20 



25 



BOH. or powdered - - acetic acid "ose 
and either CuCa or CuBr 2 in aqueous «*J*m* ^ 

may ,a k e piece a, «M«* tempo* - JV cmMs of a 

SSSS^SS - °> » — ' compound of Fomu,a 

400.00 (Z = S) are possible. 

EB££££^ between C-5 

: Compounds of formula ^u.u Pnrmu | a 470.00h in 

and C-6 can be prepared by heating a compound o« Formula 

according to methods already described. q 




20 



25 



30 



"a 

(470.00h) 



Br , or I) or other similar leaving group <«*£*^ as THF or toluene, 
.action is usually ^J^^^^^ and typically 
optionally with a base sue as BaN or pot $ ^ ^ 

at a temperature range of ambient to reiiux v 



Formula 710.00. 
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R 5 ^ >-R 7 

N (710.0) 
Rg 



(705.00) 



in this reaction R3 is H, C0 2 R a (wherein Ra is a d to C 4 alkyl group) or 
C(Z)R The preparation of compound 705.00 wherein L is CI is analogous 
to the procedure described in U.S. 3, 409,621. One skilled in the art can 
prepare other derivatives of 705.00 (e.g., L is Br, I, mesy.oxy, or tosyloxy). 
When R9 is H, C(Z)R or C0 2 R a . these are converted to compounds of the 
invention by processes known in the art. 

An alternate route for generating the compound of Formula 710.00 
is by reductive amination of the aza ketone 715.00 with the piperazine 
700.00 



The reaction is typically carried out in a polar solvent, such as 
MeOH or BOH, optionally in the presence of a dehydrating agent, such as 
3A molecular sieves. The intermediate Schiff base can be reduced to the 
compound of Formula 710.00 by employing a variety of reducing agents, 
such as NaCNBH 3 , or catalytic hydrogenation, for example, hydrogen 
over Pd/C. 

When R9 is C(Z)R, these are the compounds of the invention. 
When R9 is H or CC^R 3 . these are converted to compounds of the 
invention as described herein. 

Compounds of Formulas 5.3A and 5.3B, wherein represents a 
pyridyl N-oxide, can be produced by reacting compounds of Formulas 
5.3A and 5.3B, wherein R2& is pyridyl, with a one molar equivalent of an 
oxidizing agent (such as oxone). 

Compounds of Formulas 5.3, 5.3A and 5.3B, wherein R 25 
represents a pyridyl N-oxide, can be produced by reacting the product of 
Preparative Example 12 with a peroxyacid (such as MCPBA) to give the 
corresponding N-oxide intermediate. The desired N-oxide product may 
be obtained from the N-oxide intermediate by following the procedure of 
Example 183. 

Compounds of the formula 7.0a, 7.0b and 7.0c can be prepared 
from amines of the formula 7.1a, 7.1b and 7.1c, respectively, by coupling a 
compound of the formula 7.0a, 7.0b or 7.0c with a carboxylic acid of the 
formula RCOOH via the method described above for reacting compounds 
of the formula 405.00. 



(7.0a) 





Alternatively, a compound of the formula 7.0a, 7.0b or 7.0c is 
treated with a compound of the formula RC(0)L, where L is a suitable 
leaving group, via the procedure described above for compounds of the 
formula 405.00. 

Compounds of the formula 7.1a can be prepared from a compound 
of the formula 420.50, (i.e.. a compound of the formula 420.00 wherein A 
and B are both H, no double bond is present between carbons 5 and 6, or 
between carbon 1 1 and X, X is CH, and the N-alkyl group is a methyl 
group) as shown in Reaction Scheme 1 . 

Potion Scheme 1 



Step A: 




(420.50) 




(7.2a) 
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Step B: 




(7.2a) 




C0 2 Et 



(7.3a) 



Step C: 




(7.1a) 



CQ 2 Et 



in Step A of Reaction Scheme 1 . a compound of the formula 420.50 
is reacted with a strong base, such as an lithium diisopropylamide or an 
alkyllithium reagent (e.g.. n-butyllithium). a. -100- to -10°C, pre.e aby a, 
-80° to -20°C, then treated with methyl iodide to form a compound of 

10 form ^n 7 S 2 .ep B of Reaction Scheme 1. a compound of the formula 7.2a is 
converted to a compound of the formula 7.3a via substantially the same 
p'cedte as described above for formation of compounds o, the formula 

, s 41 5 '° 0 |n Step C of Reaction Scheme 1 . a compound of the formula 7.3a is 
hydrolyzed via essentially the same procedure as described above for 
formation of compounds of formula 405.00. to form a compound of the 

f ° rmUl Compounds of the formula 7.1b can be prepared from a compound 
20 of the 420.51 (i.e., a compound of the formula 420.00 wherein A and B are 
both H no double bond is present between carbons 5 and 6. a double 
!Tond is present between carbon 1 1 and X. X is C, and the N-a.kyl group ,s 
a methyl group) via the process shown in Reaction Scheme 2. 
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ggartinn Scheme 2 



Step A: 



5 




I 

C0 2 Et 



In Step A of Reaction Scheme 2, a compound of the formula 420.51 
1 0 is reacted with a strong base, such as an lithium diisopropylamide or an 
alkyllithium reagent (e.g., n-butyllithium), at -100° to -10°C. preferably at 
-80° to -20°C, then treated with a protic solvent, such as an alcohol, 
preferably MeOH, to form a compound of formula 7.2b. 

In Step B of Reaction Scheme 2, a compound of the formula 7.2b is 
1 5 converted to a compound of the formula 7.3b via substantially the same 
procedure as described above for formation of compounds of the formula 
415.00. 

In Step C of Reaction Scheme 2, a compound of the formula 7.3b is 
hydrolyzed via essentially the same procedure as described above for 



-65- 

formation of compounds of formula 405.00, to form a compound of the 
formula 7.1b. 

Compounds of the formula 7.1c can be prepared from a compound 
of the 420.51 via the process shown in Reaction Scheme 3. 

ppartion Scheme 3 



Step A: 




In Step A of Reaction Scheme 3, a compound of the formula 420.51 
is reacted with a strong base, such as an lithium diisopropylamide or an 
alkyllithium reagent (e.g., n-butyllithium), at -100° to -10°C, preferably at 
-80° to -20°C, then treated with methyl iodide to form a compound of 
formula 7.2c. 

In Step B of Reaction Scheme 3, a compound of the formula 7.2c is 
converted to a compound of the formula 7.3c via substantially the same 
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procedure as described above for formation of compounds of the formula 
415.00. 

In Step C of Reaction Scheme 1 , a compound of the formula 7.3c is 
hydrolyzed via essentially the same procedure as described above for 
formation of compounds of formula 405.00, to form a compound of the 
formula 7.1c. 

In the above processes, it is sometimes desirable and/or necessary 
to protect certain R 1 , R 2 , R 3 and R 4 etc., groups during the reactions. 
Conventional protecting groups are operable as described in Greene, 
T.W., "Protective Groups In Organic Synthesis," John Wiley & Sons, New 
York,' 1981. For example, the groups listed in column 1 of Table 1 may be 
protected as indicated in column 2 of the table: 



•• •• 
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TABLE 1 
PBQIEQIEQ GROUPS 



1. GROUP TO BE PROTECTED | 


2. PROTECTED GROUP 


-COOH 


-COOalkyl, -COObenzyl, 
-COOphenyl. -C~9^CH 3 




\cOalkyl, ^NCObenzyl, 


^NH 


^NCOphenyl 


\ 


>£>>0 


-OH 


-O-/ ) . -OCH 2 phenyl, 
O — ' 

-OCH 3 , OSi(CH 3 ) 2 (t-Bu), 


-NHR, wherein R is any 
substituent on an amino 
group within the scope of 
the claims 


-NR-CO-CF 3l -NRCOCH3 , 
-NRCHo^v /) 


-NH 2 


O 

-NH-C(0)-0(t-Bu) 



Other protecting groups well known in the art also may be used. 
After the reaction or reactions, the protecting groups may be removed by 
standard procedures. 

Compounds useful in this invention are exemplified by the following 
preparative examples, which should not be construed to limit the scope of 
the disclosure. Alternative mechanistic pathways and analogous 
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structures within the scope of the invention may be apparent to those 
skilled in the art. 

PRFPARAT1VE EXAMPLE 1 
5 A. Nl-M 1-niMETH YI FTHYLV3-MFTHYI -2-PYRIDINE 

HARBQX AMIDE 

a CH 3 y^V 0 " 3 
,. » 'ljf° 

NHC(CH3)3 

Suspend 2-cyano-3-methyl pyridine (400 g) in t-butanol (800 ml_) 
and heat to 70°C. Add concentrated sulphuric acid (400 mL) dropwise 
10 over 45 minutes. Maintain the temperature at 75°C, until the reaction is 
complete, and for an additional 30 minutes. Dilute the mixture with water 
m (400 mL), charge with toluene (600 mL) and bring to pH 1 0 with 

;j concentrated aqueous ammonia. Maintain the temperature at 50-55°C 

U during the work up. Separate the toluene phase, and reextract the 

15 aqueous layer. Combine toluene phases and wash with water. Remove 
H the toluene to yield the title compound N-(1 , 1 -dimethylethyl)-3-methyl-2- 

Z pyridine carboxamide, as an oil, from which solid product is crystallized. 

% (Yield 97%, as determined by an internal standard assay with gas 

ni chromatography). 

20 B. a. p.ra-CHLOROPHFNYLlETHYI 1-N-M ,1-DIME THYL- 

FTHYI ^-P-PYRIDIN F HARROXAMIDE 
.CH3 



CC 



O 




N 

NHC(Chb) 3 NHC(Chb)3 
Dissolve the title compound of Preparative Example 1A, N-(1,1- 
dimethylethyl)-3-methyl-2-pyridine carboxamide (31.5 g.) in THF (600 mL) 
25 and cool the resulting solution to -40°C. Add n-butyllithium (2 eq.) in 
hexane while maintaining the temperature at - 40°C. The solution turns 
deep purple-red. Add sodium bromide (1.6 g) and stir the mixture. Add 
solution of m-chlorobenzylchloride (26.5 g., 0.174 mole) in THF (125 mL) 
while maintaining the temperature at -40°C. Stir the reaction mixture until 
30 the reaction is complete as determined by thin layer chromatography. Add 
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water to the reaction until the color is dissipated. Extract the reaction 
mixture with EtOAc, wash with water, and concentrate to a residue which 
is the title compound. (Yield 92% as shown by chromatography). 

C. ORQ PHPMYI ^FTHYI 1-P-PYRIDINF-CARBQ- 



5 NIIBiLE 



20 




coa 



NHC(CHb) 3 



Heat a solution of the title compound of Preparative Example 1B, 3- 
[2-(3-chlorophenyl)ethyl]-N.(1,1-dimethylethyl)-2-pyridine carboxamide 
(175 g, 0.554 mole) in phosphorous oxychloride (525 mL, 863 g, 5.63 
mole) and reflux for 3 hours. Determine completion of the reaction by thin 
layer chromatography. Remove any excess phosphorous oxychloride by 
distillation at reduced pressure and quench the reaction in a mixture of 
water and isopropanol. Bring to pH 5-7 by adding 50% aqueous NaOH 
solution while maintaining the temperature below 30°C. Filter the 
crystalline slurry of crude product and wash with water. Purify the crude 
product by slurrying the wet cake in hot isopropanol, and cool to 0-5°C. 
Filter the product, wash with hexane and dry at a temperature below 50°C 
to yield the title compound. (Yield: 1 18g (HPLC purity 95.7%), m.p. 72°C- 

73°C, 89.4% of theory). 

D . i-(MFTHYL-4-PIPFRiniNYUr3-(?-(3-CHLQ RO- 
PHFNYDETHYl VP-PYRIDINYl ]METH ANONF HYDROCHLORIDE 




25 



CH 3 

Dissolve the title compound of Preparative Example 1C. (1 18 g, 
0.487 mole) in dry THF (1.2L) and add N-methyl-piperidyl magnesium 
chloride (395 mL, 2.48 mole/liter, 0.585 mole, 1.2 eq.) over 15 minutes. 
Maintain the temperature at 40°C-50°C by cooling with water as 
necessary, for 30 minutes. Determine completion of the reaction by thin 
layer chromatography. Quench the reaction by reducing the pH to below 
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2 with 2M HC, and stir .he resuming ^^^'S^ 

the bu , o, me THF by - ^nd^ of, the 

3.5 by addition o. aqueous NaOH. OooMoO ^ ^ ^ ^ 





10 



20 



25 



30 



completeness o, the « £ „ pH of 10 . 

reaction using ice, water and KOH I bnng g 

Extr act the product with ^™ *°**^ and dissolve in hot hexane. 
Concentrate the toluene solut,on to a , 0 ield the 

Remove the insolubies by filtration and purity: 95%) , 

title compound as an off-white powder. (Y,eld. 45.7 g i 
92% of theory). a cHLQBmi^yEIUYl^ 

0 . 49 m o,e) in tritluoromethanesu, on,c ac, MO. 8 ^ ^ ^ 
9 0-95°C for 18 hours under n,trogen^ Determine ^ 

reaction byfhin ^"T^XZZZL carbonate. 

reaction with under reduced pressure 



Ill 
m 
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product into CH 2 CI 2 . and remove under reduced pressure to form e 
residue. Dissolve the residue in hot hexane, and filter to remove 
insolubles. Concentrate the filtrate to yield the title compound as a be.ge 
powder (Yield: 126 g (HPLC purity 80%). 65% of theory). 

F riRn.11 41 F T H r,vvnARRONYL-4- 

o,p F pirw, iofnE) » n-mnynRfysH-nrMmps wmra OHFPTAH.g- 
hJ PYRIDINE 




Dissolve the title compound of Preparative Example 1E above (45.6 
10 g, 0.141 mole) in toluene (320 mL) at 80»C and to it gradually 

chloroformate (40.4 mL, 45.9 g, 0.423 mole). Fo.low.ng complete add.hon, 
maintain the temperature at 80°C for 1 hour, then add 
diisopropylethylamine (2.7 mL, 2.00 g, 0.016 mole) and add.Uonal ethy 
chloroformate (4.1 mL, 4.65 g, 0.0429 mole). Monitor completeness of the 
15 reaction by thin layer chromatography. Upon completion, cool the 

reaction mixture to ambient temperature, and wash the toluene solution 
with water. Concentrate the organic layer to a residue and d.ssolve « hot 
acetonitrile (320 mL). Decolorize the solution with 14 g of activated 
charcoal. Remove the activated charcoal by filtration and concentrate the 
20 filtrate to a crystalline slurry. Cool the mixture to 0-5°C, and isolate the 
product by filtration. Wash with cold acetonitrile and dry the product at 
below 70°C to yield the title compound. (Yield: 42.4 g (HPLC purrty 
97 4%), 80% of theory). 

q fcs m nnn-1 1 W^ EIEEBIDYJ IDENFVB 1 1 -PIHYPRO-SH: 

25 BHgQ B R1 ^ YC1 TF DTfl P 9-hlPYRIDINE 




AO 



-72- 1F e-cWoto- 

, prepare E^P ,e1F - 
, hP «te compound oi dihy( jro-5H- ^ in 

BOH 1305 *U an ^ ofl W B* ^ can 



, 9 in step- c , 



, eandem p-0V^-* ,heSam6 
^ods as steps u /^y^Cl 



15 



H rt from to\uene and has 

.«™*W^ 0 s dances pur^onoH^ 



necessary- 



20 




NHC(CH3)3 



ru 
m 

s..\ 

m 
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Cool a solution of N-(1,1-dimethylethyl)-3-methyl-2-pyridine- 
carboxamide (38.4 g, 0.2 mole) in dry THF (250 mL) to -40°C and add n- 
butyl lithium (185 mL, 0.44 mole). Add sodium bromide (1.9 g. 18 mmol.) 
and stir for 15 minutes. Add 4-fluorobenzylchloride (31.8 g, 0.22 mole) 
5 and stir for 2.5 hours while warming to -5°C. Quench the reaction with 
water and extract the product twice with EtOAc, then wash with brine (2X). 
Dry the organic phase over Na 2 S0 4 , filter and remove the solvent to give 

the title compound. (60.0 g, Yield 99%, m.p. 59-61 °C.) 

B . o-p- fA-FI UORP PHFNYI ^THYI 1-2-PYRIDINE 
10 P.ARBQNITRILE 





NHC(CH3) 3 

Heat the title compound of Preparative Example 2A above (60.0 g, 
0.2 mole) in POCIg (200 mL) to 1 10°C under an argon atmosphere for 3.5 

hours Pour the reaction mixture onto ice and basify with NaOH (50%) 
1 5 solution. Extract the mixture with EtOAc (3x) and wash with water Wash 
with brine and dry over Na 2 S0 4 . Remove the solvent and pass the 
residue through a coarse Si0 2 (60-200 mesh) column to give the t.tle 

compound as a white solid (40 g, Yield 88%, m.p. 48- 49°C). 

c . q.fi i»nRn-5.P-niHYnRO-11 H-RFN70r5.6lCYCI OHEPTA- 

20 [1 9.h]PYRiniN-11-ONE 



ore 




v I 



o 



Cyclize the title compound of Preparative Example 2B above (31.5 
g, 139 mmol) in polyphosphoric acid (1.24 kg) at 200°C for 5.5 hours. 
Pour onto ice and basify with NaOH solution (50%). Extract the product 
with chloroform (3x) and wash with brine. Dry the organic phase with 
Na S0 4 , filter and remove the solvent to give the title compound (20.4 g, 
yield 64%, m.p. 78-81 °C after recrystallization from diisopropyl ether). 
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D 9 __P ..npn-11-M-METHYL^P IPFRiniMYI >fi 1 1-D1HYDRQ- 
c u- PF M7nfs.Rirv^i QPHEEIAU ?-h1PYRipiN-H -01 




\ 1 



Dissolve the title compound of Preparative Example 2C above 
(10 0 g 44 mmol) in THF (100 mL) and add slowly to a cooled (-40°C) 
solution of the Grignard reagent prepared from N-methyl-4-chioro- 
piperidine (57.9 mL, 88 mmol) and magnesium in THF (70 mL). Star the 

give the title compound as white granular crystals. (10.1 g. Yield 70%, 
m d 126-127°C after recrystallization from diisopropyl ether.) 

E Q -rM,nRO.l1-f1- ^^uv. .a-PIPERlDYl FNE)-6,11- 
- n,uvnpn. S H-RFN7^ flCYCJ OHFPTAf 1 P-hlPYRIPINE 





) 



5 



Add the title compound of Preparative Example 2D i above > (7.2 ig 
22 3 mmol) to a mixture of cooled H 2 S0 4 and CF3SO3H (1.1), (146 mL). 
Stir the reaction mixture for 0.5 hours at ice bath temperature and then at 
room temperature for 1.5 hours. Pour the reaction mixture onto ice and 
basify with NaOH (50%) solution. Extract the product ^ E ^3«and 
wash with brine. Dry the organic phase over Na 2 S0 4 , filter and remove 
the solvent to give a crude oil. Charcoal the oil and recrystal.ize from 
BOAc and isopropyl ether to give the title compound. (5.6 g, Yield 82 /o, 
m.p. 134.5-135.5°C.). 
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F Q- FI lir>RO-11. {i-PTHnXYCARB0NYL-4- 
PI PF p.nvi mENR -* li-niHYnRO- '>H - RFN70f S . 61CYni OHEPTAfl.2- 
h]PYRIDINE 





C0 2 CH 2 CH 3 

Stir a solution of the title compound of Preparative Example 2E 
above (5 0 g, 16.2 mmol) and Et 3 N (2.6 g, 26 mmol) in dry toluene (60 mL) 
at 80°C under an argon atmosphere, and add ethyl chloroformate (9.8 g, 
90 mmol) via a syringe. Stir the reaction at this temperature for 30 minutes 
and at room temperature for one hour. Filter the reaction and remove the 
solvent. Pass the residue through a coarse SiO z column (60-200 mesh), 
and elute with CHCI 3 to yield the title compound as a white solid. (4.5 g, 
Yield 76% m.p. 112-114°C after trituration with pentane). 

G. ' 9^E LUQBQilld[^ PJP£BlDYJ iDENFVfi H-niHYDRQ-5H- 
R FN70r5.61C Yri QHFPTAM ?-h]PYRIDINE 




Reflux the title compound of Preparative Example 2F above 
(3.83 g, 10.4 mmol) with KOH (4.6 g) in 50 mL of EtOH/H 2 0 (1:1) for 4 
hours under an argon atmosphere. Pour the reaction mixture into a brine 
so°S extract with EtOAc (2X), dry over Na.SO, and f.lter. Remove 
the solvent to give the title compound (2.86 g, Yield 90%, m.p. 138- 
140°C). 

H. By employing the benzyl halide 
CI 



in place of 4-fluorobenzyl chloride in step 2A above, the product 
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is prepared (m.p. 138-140°C, triturated with pentane) by employing 
basically the same process as described in steps 2A-2G. Workup time is 
determined by either TLC or HPLC. In some instances purification of the 
product by chromatography is necessary. 



PREPARATIVE EXAMPLE 3 
a 5-niMFTHY I pvPiniMll IM N-OXIDE 
CrW ^^^CHg CK 





CH3 



A solution of 285 ml_ (1.31 mol) of 35% peracetic acid was slowly 
added to a stirred solution of 149 g (1.39 mol) of 3,5-dimethylpyrid.ne 
during which the temperature rose to 85°C and was maintained at th.s 
temperature during addition. After the temperature of the mixture dropped 
to about 35°C the reaction was stored at 5°C overnight. 

After partial removal of 1 85 ml of acetic acid via distillation under 
vacuum, the reaction was washed with NaHS0 4 solution and then 
neutralized with 10% NaOH solution to pH of about 7. The Product was 
extracted with CH 2 CI 2 to give the title compound as a wh.te sol.d (y.eld 

1 ^ 9 ' a /0 ) i-MFTHOXY-3 *-niMFTHYl PY R I D I NIUM METHYI SULFATE 



IT 



OCH : 



CH3SO4 



Dimethylsulfate (42.0 g, 0.33 mol) was slowly added to 41 .0 g (0.33 
mol) of 3,5-dimethylpyridinium N-oxide with mechanical stirring. The 
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mixture was then heated on a steam bath for 1 hr. Then vacuum was 
applied while cooling to give a brownish solid of the title compound in 
quantitative yield. 

C. 9-nVANO-3.5-n iMFTHYI PYRIDINE 
| CH 3 SOr 

OCH 3 

To a cooled (0°C) solution of sodium cyanide (49.0 g, 0.999 mol, 
3.0 eq.) in 135 ml_ of water (air free) was dripped 1-methoxy-3,5-dimethyl 
pyridinium methyl sulfate (83.0g, 0.33 mol) in 100 mL water (air free) in 
1.25 hr., keeping the temperature below 3°C. The reaction mixture was 
stored at about 3°C overnight. The mixture was filtered and washed with 
water to give 40g of the title compound. An analytical sample was 
recrystallized from isopropyl ether and pentane (4:1) (m.p.: 61-62°C). 

D . N-M 1-niMETHVl FTHYI WTS-DIMFTHYI -2-PY RIPINE 
P,ARBOXAMIDE 

CH3V Y^ r - CH 3 CH 3^ r ^W' CH 3 

^N^CN ^N^V^C(CH 3 ) 3 

O 

To a stirred solution of 20.3 g (0.153 mol) of 2-cyano-3,5- 
dimethylpyridine in 100 mL of 20 mL of cone, sulfuric acid within 10 
minutes, followed by 20 mL of t-butanol over an additional 15 minutes. 
The solution was warmed at 75°C for 30 minutes after which it was cooled 
to room temperature and basified with 25% NaOH. The product was 
extracted 3X with EtOAc (600 mL), which was combined and washed 1X 
with brine, dried (Na 2 S0 4 ), filtered and concentrated in va^yo. to give the 

title compound (31.26 g) as a yellowish oil. 
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E feC Ul "BQ^MET HYI 1 1-d-PIPFPIPYI iPFNR-6 , 11- 



'L N ^\ )< NH-C(CH3)3 




By substituting in step 1B above N-(1>aime.hyle.hy1)-3,5-dimethy|. 
2 -py„dine carboxamide .or N- (1 ^dimethyiethy^-me^^^ 
carboxamide and employing basically the same methods as steps B 
through G of Preparative Example 1. one obtains 8-ch,oro-3-me.hyMH4. 
;" r fdylidene).6'l.dihydro-5a-ben Z o l 5,6]oyo.ohe P «a l1 . 2 -b,pynd l ne. 

Reaction times are determined by TLC or HPLC. 

rnrrwnv 11 sample 4 

By substituting CH 

"XT "XT. J? 

tor 3.5-dimethylpyridine in Preparative Example 3 above and toilowing 
basically the same procedure (steps A-E), the compounds 
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respectively, can be prepared. Note that the addition of the nitrile group 
to the pyridine in Step C of Preparative Example 3 oan result ,n the 
formation of other undesirable isomers which oan be removed v,a flash 
chromatography. 

mFPfflMY^ FXAMPLE 5 
A. a cm n pa^ fcBIHl BBQ dltfcBEtgQlS 61S1CI OH5PTA- 

|1 p-h1PYRi r^'--'1- r>NF N-OXIDE 



;o 




To a mixture of 25.1 grams (0.103 mole) of 8-chloro-S 6-dihydro- 
11H-benzo[5.6]cycloheptal1.2-b]pyridin-11-one in 175 ml of dry CH 2 CI 2 a, 
0»C under an argon atmosphere was added dropwise over 70 m.nutes a 
solution of 24.12 grams of 3-chloroperoxy-benzoic acid in 150 m of 
CH 2 CI 2 . After the addition the solution was stirred for 1/2 hour after wh.ch 
,he ice bath was removed. After two days the reaction was poured ,nto TO 
N aqueous NaOH and extracted with CH 2 CI 2 . The organic port.ons were 
combined, washed once with water, dried over MgS0 4 . filtered and 
co^nfta ted in vacuo. The resultant product was triturated w„h .sopropyl 
e*er and filtered to provide 25.8 grams ,96%, yield of the title compound. 

p ? «. pir.Hi PRO- * B-ninvnRO-1 1 H-BFNZQI5.61- 
^ QtfEPJAU P h lPY R I OI N-11-ONE AMP i R-HIOHI QBiKLfb 




To a mixture of 29.13 grams (112.2 mmol) of the title compound 
from Preparative Example 5A above, in 40 ml of dry CH 2 CI 2 at 0°C and 
under argon atmosphere was added 500 ml of 1.0 M SQ 2 CI 2 dropw.se 
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over 1 hour. The ice bath was then removed and the reaction stirred at 
room temperature for 1 hr and then refluxed for seven hours. The mixture 
was poured into 1.0 N aqueous NaOH and extracted three times with 
CH 2 CI 2 . The organic portions were combined, dried over MgS0 4 , filtered 
and concentrated in vacuo to yield a product which was purified and 
separated via flash chromatography to yield the two title compounds. 

C. ft-niCHLPRn.fi R-niHYnRO-11H-RFN ZQ[5,6l- 

PYTJL^H^PTA[1 ?-h1 PYRlD| N.ll-YI IDENBPIPFRIDINF AND 4-(4,8- 
nir.HI ORQ.5.ft-niHYnRO-11M -RPN70r5.61CYOI OHFPTA-[1,2-bl- 
PYRiniN-11-Y I mFMP)PIPFRIDINE 




By following essentially the same procedure as that described in 
parts D-G of Preparative Example 2 above, the 2,8-dichloro and 4,8- 
dichloro products of Preparative Example 5B above were converted to the 
corresponding title compounds. 



PREPARATIVE E XAMPLE 6 
A . a.fi 1-niMETHVl -1 -FTHYLV8-CHI ORO-S 6 -DlHYDRQ- 
HH-RFNZOrS SICYCJ OHEPTAM P-hlPYRIDIN-11-QNE 




1 1 



*\^C1 ( CH 3) 3 C 




To a mixture of 20.05 grams (82.28 mmol) of 8-chloro-5,6-dihydro- 
11H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-one in 400 ml of dry THF at 
-72°C and under an atmosphere of nitrogen was added dropwise over 40 
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minutes 66.0 ml of 2.7 M t-butyl magnesium chloride in THF. The reaction 
mixture was slowly warmed to room temperature and stirred overnight. 
The mixture was then poured into 10% aqueous ammonium chloride and 
extracted four times with CH 2 CI 2 . The combined organic portions were 
dried over MgS0 4 , filtered, and concentrated in vacuo to give the title 
compound, along with 8-chloro-1 1 -(1,1 -dimethyl- 1-ethyl)-6,1 1-dihydro- 
5H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-ol. These compounds were 
separated via flash chromatography to give the title compound, which was 
recrystallized from isopropyl ether to give 4.37 grams (18%) of the title 
compound as a white solid. 

B. 4-[3-f 1 1 -DIMFTHYI -1 -ETHY I V8-CHLORO-5.6-DIHYDRQ- 
11H-BFNZOfS Rl CYCLOHEPTAfl P-blPYR IDlN-1 1 -YLIDFNFIPIPERIDINE 




By using the title compound of Part A above and applying 
essentially the same procedure described in parts D-G of Preparative 
Example 2 above, one can obtain the title compound. 

PRFPARATIVE EXAMPLE 7 
A. B-T.HI ORO-6.1 1 -niHYDRO-1 1 -HYDROXY-5H-BENZOr5.6l- 
CYCLOHEPTAf 1 .2-blPYRIDINE 

CI ^^^^ 
O N OH 

To a mixture of 25.03 g (103 mmol) of 8-chloro-5,6-dihydro-1 1H- 
benzo[5,6]cyclohepta[1,2-b]pyridin-11-one in 200 ml_ of MeOH at room 
temperature and under a nitrogen atmosphere was added portionwise 
over a period of about 1 hour 4.82 g (124 mmol) of sodium borohydride. 
Occasional cooling with an ice bath was necessary at times during the 
addition in order to avoid excessive reflux. After 1.6 hours the mixture was 
poured into ice cold water and then extracted with EtOAc (3X). The 
combined organic portions were washed with brine, dried over MgS04, 
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filtered, and concentrated in vacuo. The residue was recrystallized from 
hot isopropyl ether. The remaining filtrate was purified via flash 
chromatography (20% EtOAc in hexanes) to yield more product which 
solidified on standing. Both batches were combined to yield 20.41 g of the 
title compound as a white solid. 

B. 8 11-niCHLOF n-fi 11.mHYDRO-5H-BENZOr5.6lCYCL.0- 
HEPTA[1.2-b1PYRIDINE 




OH CI 



To a mixture of 13.3 g (54 mmol) of 8-chloro-6,1 1-dihydro-1 1- 
hydroxy-5H-benzo[5,6]cyclohepta[1,2-b]pyridine in 290 ml_ of toluene at 
-15°C and under an atmosphere of nitrogen was added via syringe pump 
over a period of 1 hour 6.20 mL (85.7 mmol) of thionyl chloride.The extent 
of reaction was monitored by TLC (50% EtOAc in hexanes). When 
completed the mixture was poured into 300 mL of 1.0 N aqueous NaOH 
and extracted with EtOAc (5X). The combined organic portions were 
washed with brine, dried over sodium sulfate, filtered, and concentrated in 
vacuo. The residue was taken up in EtOAc, quickly filtered through basic 
alumina, and concentrated again to yield a product which was triturated 
with pentane to yield 10.22 g of the title compound as a tan solid. 

Q R-CHLORO-1 1-M-PIPERA7INYLV6.1 1-DIHYDRO-5H- 
RFNZOr5.61CY CI OHEPTAM .2-blPYRIDINE 




H 



To a mixture of 10.0 g (37.9 mmol) of 8,1 1-dichloro-6,1 1-dihydro- 
5H-benzo[5,6]cyclohepta[1,2-b]pyridine and 1.0 mL of Et3N in 200 mL of 
dry THF at room temperature and under a nitrogen atmosphere was 
added 33.0 g of piperazine. The mixture was stirred at room temperature 
for 22.5 hours and then refluxed for 5.5 hours. It was then cooled to room 
temperature, poured into 250 mL of 5% aqueous NaOH, and extracted 
with CH2CI2 (3X). The combined organic portions were washed with 
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brine, dried over MgS04, filtered, and concentrated in vacuo. The residue 
was purified via flash chromatography (2-»5% MeOH saturated with 
ammonia in CH2CI2) to yield the title compound as a glass. 



PRFPARATIVE EXAMPLE 8 
A. ETHYL 3-PYRIDYLACETIC ACID 1-N-OXIDE 




Ethyl 3-pyridylacetic acid ("lOgrams) (60.6 mmoles) was dissolved 
in dry CH 2 CI 2 (120ml) and the solution was stirred at -18°C for 30 
minutes. MCPBA (31.34 grams) (181.6 mmoles) was added and the 
mixture was stirred at -18°C for 1 hour and then at 25°C for 87 hours. The 
reaction mixture was diluted with CH2CI2 and washed with saturated 
aqueous sodium bicarbonate and then water. The CH2CI2 was then dried 
(magnesium sulphate), filtered and evaporated to dryness. The residue 
was chromatographed on silica gel using 3% (10% concentrated 
ammonium hydroxide in MeOH)-CH2CI 2 as the eluant to give the title 
compound (Yield: 8.45 grams, 77%, MH+ 182). 

B. 3-PYRIDYLACETIC ACID 1-N-OXIDE 




3-Pyridylacetic acid (0.2747 grams) (1.5 mmoles) was dissolved in 
EtOH (200 proof) (1.22 ml.) and a 1M solution of LiOH in water (3.64 ml.) 
(3.0 mmoles) was added and the mixture was stirred at 25°C for 4 hours. 
1N HCI (4.28 ml.) was added and the mixture was pumped down to 
dryness on a rotary evaporator to give the title compound (Yield: 0.2931 
grams, 100%). 
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PRFPARATIV F FXAMPLE 9 
A. ETHYL tt-METHYL-3-PYRID YLACETIC ACID. 




To ethyl 3-pyridylacetic acid (10.86 grams) ( 65.7 mmoles) was 
added a 2.0M solution of lithium diisopropylamide in THF / heptane / ethyl 
benzene (32.87 ml.) (65.8 mmoles) at -30°C. The semi-solid mixture was 
agitated and sonicated for 1 hour. The mixture was allowed to remain at 
25°C for 1 hour, whereupon methyl iodide (4.09 ml.) (65.7 mmoles) was 
added. After 1 hour at 25°C the mixture was taken up in CH2CI2 and 
washed with saturated aqueous sodium bicarbonate and water. The 
CH2CI2 was dried (magnesium sulphate), filtered and evaporated to 
dryness. The residue was chromatographed on silica gei using 10% 
EtOAc in hexane as the eluant to give the title compound (Yield: 3.48 
grams, 30%, MH+ 180). 

B. rt-METHYL-3-PYRIDYLACETIC ACID. 




The title compound from Preparative Example 9A above (2.16 
grams) (12.05 mmoles) was dissolved in EtOH (10 ml.) and 1.0M LiOH in 
water (29.15 ml.) (29.2 mmoles) was added. The mixture was stirred at 
25°C for 4 hours, whereupon 1N HCI (34.27 ml.) (34.2 mmoles) was 
added and the solution was evaporated to dryness to give the title 
compound (Yield 2.33 grams, 100%). 



# 




• 
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PREPARATIVE EXAMPLE 10 
o.rc.-DIMETHY L-3-PYRIDYLACETIC ACID. 




,CH 3 
CH 3 



SI 10 

si 
m 
u, 

W 



20 



Ethyl a,a-dimethy! -3-pyridylacetate (disclosed in EP Application 0 
288 279, published October 26, 1988) (2.67 grams, 13.8 mmoles) was 
dissolved in EtOH (11.1 ml.) and a 1.0M LiOH in water (33.3 ml.) (33.4 
mmoles) was added. The mixture was stirred at 25°C for 4 hours. 1 N HCI 
(38.73 ml.) was added and after 5 minutes the mixture was evaporated to 
dryness to give the tittle compound (Yield: 100%). 

PREPARATIVE EXAMPLE 1 1 
A. 8-CHLORO-6-1 1-DIHYDRO -1 1-M-PIPERAZINYLV5H- 
BENZOf5.61CYCLQHEPTAf1 .2-blPYRIDINE 1-N-OXIDE 



To a mixture of 8-chloro-5,6-dihydro-1 1H-benzo[5,6]cyclohepta- 
[1,2-b]pyridin-11-one (5 grams) (20.6 mmoles) in dry CH2CI2 (35 ml) was 
added dropwise MCPBA (4.7 grams) (27.3 mmoles) in dry CH2CI2 (75 ml) 
at 0-25°C over 1 hour. The mixture was diluted with CH2CI2 and washed 
with saturated aqueous sodium bicarbonate and water. The CH2CI2 was 
dried (magnesium sulphate), filtered and evaporated to dryness. The 
residue was chromatographed on silica gel using 1% (10% saturated 
ammonium hydroxide in MeOH)-CH2Cl2 as the eluant to give the title 
compound (Yield: 2.81 grams, 53%, MH+ 260). 

B. 8-CHLORQ-6.11-DIHYDRO- fSH-BENZOf5.6lCYCLOHEPTA- 
[1.2-blPYRIDIN-11-OL 1-N-OXIDE 




By using the title compound (8.6 grams) from Preparative Example 
11A and reducing it by the procedure described in Preparative Example 
7A above the title alcohol was obtained (Yield: 7.03 grams, 81%, MH+ 
262). 

C. R 11 -DICHLQRO-6. 1 1 -DIHY DRO-5H-BENZOf5.61CYCLO- 
HEPTAf 1 .2-bjPYRIDINE 1-N-OXIDE 




The title compound from Preparative Example 11B (6.2 grams) 
(23.7 mmoles) was reacted with thionyl chloride as described in 
Preparative Example 7B to give the title compound. 

D. 8-CHLORO-6.11-DIHYDRO-11-M-P1PERAZINYU-5H- 
BENZOr5.61CYCLOHEPTA[1.2-blPYRID1NE 1-N-OXIDE 




H 

The title compound from Preparativ eExample 1 1C above was 
reacted with piperazine (9.9 grams) (115.0 mmoles) as described in 
Preparative Example 7C to give the title compound (Yield: 6.78 grams, 
87%, MH+ 330). 

PREPARATIVE EXAMPLE 12 
4-FTHOXYCARBONYLAMINOPYRIDINE 

NH 2 NHCOOCH 2 CH 3 

4-Aminopyridine (17.34 grams) (184.3) was dissolved in dry 
pyridine (217 ml.) and cooled to 0°C over 30 minutes. Ethyl chloroformate 
(17.2 ml.) (180.7 mmoles) was addedand the solution was stirred at 0°C 
for 1 hour and then at 25°C for 40 hours. The mixture was diluted with 
CH2CI2 and washed with saturated aqueous NaHC03 and water. The 



•• •• 



-87- 

CH2CI2 was dried (MgSCU), filtered and evaporated to dryness. The 
residue was chromatographed on silica gel using 2%(10% saturated 
NH4OH in MeOH)-CH 2 CI 2 to give the title compound (Yield: 10 grams, 
33%, M+ 166). 

By using essentially the same procedure, with the exception that 

NH 2 NH 2 

6 6 

or 

was used instead of 4-aminopyridine, the compound 

NHCOOCH 2 CH 3 NHCOOCH 2 CH 3 

6 6 

Amorphous Amorphous 
solid, MH + 167 Qr solid. MH + 167 

was obtained, respectively. 

PREPARATIVE EXAMPLE 13 

A. N-ACETYLISO NIPFCOTIC ACID 

COOH COOH 

6-6 

H C0CH3 

Isonipecotic acid (10 grams) (77.5 mmoles) and acetic anhydride 
(23.7 grams) (232.5 mmoles) were dissolved in MeOH (100 ml.) and the 
mixture was stirred at 25°C for 24 hours. The mixture was evaporated to 
dryness and the residue was azeotroped with toluene to give the title 
compound (Yield: 12.8 grams, 97%, MH+ 172). 

B. 1 -N-tert-BUTOXYCARBONYLlSONIPECQTIC ACID 

COOH COOH 

6—6 

H ' 

COOC(CH 3 ) 3 

Isonipecotic acid (20 grams) (155.0 mmoles) was dissolved in THF- 
water (1:1) (400 ml) and NaOH (6.2 grams) (155.0 mmoles) and di-tert- 
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butyldicarbonate (37.2 grams) (170.5 mmoles) were added. The mixture 
was stirred at 25°C for 72 hours. The solution was then eluted through a 
bed of washed BioRad 50WX4 (RS03H resin) (150 ml bed) and the res.n 
was eluted with a 1:1 mixture of THF and water. The eluate was 
evaporated to dryness to give the title compound (Yield: 33.78 grams, 
90%). 



PRFPARAT' VP FX AMPLE 14 

1-N-ACETYI NlPFnOTIC ACID 
COOH 



"COCH 3 

Nipecotic acid (3.87 grams) (30.0 mmoles) was reacted with acetic 
anhydride (9.17 grams) (90 mmoles) as described in Preparative Example 
13A to give the title compound (Yield: 5.0 grams, 97%, MH+ 172). 



PREPARAT IWF FXAMPLE 15 

1-N-METHY1 MIPFHOTIC ACID 

COOH COOH 



0. —6. 



S CH 3 ^CH 3 
•HCl 

Arecaidine hydrochloride (4 grams) (22.6 mmoles) was 
hydrogenated in water (100 ml) using 10% Pd-C at 40 psi at 25°C for 24 
hours The catalyst was filtered off and washed with water. The aqueous 
solution was shaken with BioRad AG 1X8 resin (OH- form) (23 ml bed) and 
after 5 minutes the resin was filtered off and washed with water. The 
aqueous solution was evaporated to give the title compound (Yield: 2.95 
grams, 92%). 

PREPARATIVE EXAMPLE 16 
1.M-AP.FTYI D L-PIP ECOI INIC ACID 

Cj^COOH Cjl^COOH 
H COCH3 



89 



D,L-Pipecolinic acid (10 grams) (77.5 mmoles) and acetic 
anhydride (23.7 grams) (232.5 mmoles) were reacted as described in 
Preparative Example 13A above to give the title compound (Yield: 12.94 
grams, 98%, MH+ 172). 

5 

PRFPARATIVF FXAMPLE 17 
A. PIPFRiniNE-4-ACETICACID 




4-Pyridylacetic acid (7 grams) (40.4 mmoles) was hydrogenated as 
10 described in Preparative Example 15 to give the title compound (Yield: 5.2 
grams, 90%, MH+ 144). 

B. 1-N-ACETYL-4-PIPER1DINY I ACETIC ACID 




4-Piperidinylacetic acid (5 grams) (35.0 mmoles) was reacted with 
15 acetic anhydride (10.7 grams) (105.0 mmoles) as described in Preparative 
Example 13A to give the title compound (Yield: 6.4 grams, 99%, MH+ 
185). 

C. 1-N-METHYL-4-PIPERIDIN YI ACETIC ACID 




20 4-Piperidinylacetic acid (4 grams) (28.0 mmoles) from Preparative 

Example 17A was dissolved in water (50 ml) and 37% formalin (2.72 ml) 
(33.6 mmoles) was added. The mixture was hydrogenated over 10% Pd- 
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C at 55psi at 25°C for 68 hours. The catalyst was filtered off and washed 
with water. The combined filtrates were evaporated to dryness to give the 
title compound ( MH+158). 



D. 1 -N-tert-BUTOXYCARBQNY l PIPERIDlNYL-4-ACETIC ACID 



4-Piperidinylacetic acid (41.24 grams) (288.4 mmoles) from 
Preparative Example 17A was reacted with di-tert-butyldicarbonate (69.14 
grams) (317.3 mmoles) and NaOH (11.52 grams) (288.4 mmoles) as 
described in Preparative Example 13B above to give the title compound 
(Yield: 53.0 grams, 76%). 



3-Pyridylacetic acid hydrochloride (13 grams) (74.9 mmoles) was 
hydrogenated as described in Preparative Example 15 to give a mixture of 
unreacted 3-pyridylacetic acid and the title compound (76:24) (8.63 
grams, MH+ 144). 

B. 1-N-ACETYL-3-PIPER1DINYLACETIC ACID 




The mixture of compounds from Preparative Example 18A (8.56 
grams) were reacted with acetic anhydride (8.56 grams) as described in 
Preparative Example 13A and the crude mixture of products was taken up 




H 



COOC(CH3) 3 



A. 



PRFPARATIVE EX AMPLE 18 
3-PIPERIDINYLACETIC ACID 
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in MeOH (60 ml) and passed over a bed of BioRad AG50WX4 resin 
(RSO3H) and the latter was eluted with MeOH. The eluates were 
evaporated to dryness to give the title compound (Yield: 1.23 grams, MH+ 
186). 

C. 1-N-MFTHYL-3 -PIPFRIDINYLACETIC ACID 

O Q 




The mixture of compounds from Preparative Example 18A (4 
grams) and 37% formalin (2.72 ml.) were hydrogenated as described in 
Preparative Example 17C to give the title compound (MH+ 158). 

PRFPARATIVE F X AMPLE 19 
PREPARATION OF THE R£±) AND S R ni a^tfrFOIROMERS 
The racemic 8-chloro-11-(1-piperazinyl)-6,11-dihydr6-5H-benzo- 
[5,6]cyclohepta[1,2-b]pyridine prepared in Preparative Example 7C above 
was resolved by the method described in Preparative Example 15 A-C, 
pages 116-1 18, of WO 92/00293, published January 9, 1992, to give the 
R(+) and S(-) diastereoisomers: 




\ I 



O 

N 
H 

s(-) 



pppPARATIVF FXAMPLE 20 
A. 3-RROMO-8-CHI ORO-5 fi-DIHYDRO-1 1 H-BEN ZQ[5.61' 
C.VCA OHEPTA fl 9-h1PYRIDIN-11-ONE 
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Cyclize 3-[2-(3-chlorophenyl)ethy!]-4-bromo-2-pyridine carbonitrile 
(10.7g, 32.8 mmol) in triflic acid (82 mL) at 60°C for 2 hours and then at 
room temperature for 2 hours. Add 80 mL of 5N HCI carefully, then reflux 
in an oil bath (120°C) for 30 minutes. Cool the solution and pour into ice 
and basify with 25% NaOH solution. Extract the product with CH2CI2 and 
wash with brine. Dry the organic layer with Na2S04,filter and remove the 
solvent to give crude product (10.4g). Purify the crude product with flash 
chromatography on silica gel and elute with 15% EtOAc-hexane to give 
the title compound as a white solid (9g ,27.95 mmol, Yield 85.2% MH+ 
322). 

B. R-CHLORO-3-MFTHOXY-5-6-DIHYDRO-1 1 H-BENZOf5,61- 
nYCLOHEPTAf1.2-blPYRiniN-11-ONE 




Dissolve the title compound of Preparative Example 20A (2.37g, 7.4 
mmol) in dry MeOH and add Na metal (3.37g, 180 mmol). the reaction is 
stirred overnight at room temperature. Reflux the reaction for 3 hours, cool 
to room temperature and extract with CH 2 CI 2 -water. Dry the CH2CI2 
fraction and chromatograph on silica gel eluting with 50% EtOAc-hexanes 
to give the title compound as a light yellow solid(1.5g, Yield 72% MH+ 
274). 

C. 8-CHLORO-3-METHOXY- 1 1 -M-PIPER IDYLIDENEV6. 1 1 - 
DIHYDRO-5H-BFNZQr5.61-CYCLOHEPTA [1 P-h)PYRIDINE 




By substituting in Preparative Example 2 step D, 8-chloro-3- 
methoxy-5,6-dihydro-1 1H-benzo[5,6]-cyclohepta[1,2-b]pyridin-1 1-one for 
9-fluoro-5,6-dihydro-11H-benzo[5,6]-cyclohepta[1,2-b]pyridin-11-one and 
employing basically the same methods as steps D through H of 
Preparative Example 2, one obtains 8-chloro-3-methoxy- 11 -(4- 
piperidylidene)-6,1 1-dihydro-5H-benzo[5,6]-cyclohepta[1 ,2-b]pyridine as 
a white solid ( MH+ 340). 



-93- 



PRFPARATIVE E XAMPLE 25 
FJHYl a-MET HV -A-PYRIDYI ACETIC ACID 
o 

H 3 C^_ 

^OEt I OEt 





To dry THF at -78°C was added diisopropylamine(5.05g 48 mmol, 
7mL) and then n-butyl lithium. The reaction mixture was stirred for 0.5 h 
and then ethyl 4-pyridyl acetic acid (7.85g, 46 mmol) was added, and after 
sirring for 0.5 h at that -78°C the reaction temperature was raised to room 
temperature. DMF (20 mL was added and the reaction mixture cooled to 
-78°C again. Methyl iodide(7.07g, 50.2 mmol, 3.15 mL) was added and 
the reaction mixture stirred at that temperature for 1h and then at room 
temperature overnight. All the volatiles were then stripped off and the 
reaction mixture was partitioned between water-CH 2 Cl2. The aqueous 
phase was washed twice with CH 2 Cl2. The combined CH2CI2 phases 
were dried and evaporated. The crude product was chromatographed on 
silica gel eluting with 80% EtOAc hexane to give the title compound 

(7.88g, MH+ 179). 

B. ™-MFTHYL-4-P VRinYI ACFTIC ACID 

Q p 

OEt J OH 



H 3 C 





"1ST 

The compound from Preparative Example 25A was hydrolysed in < 
similar manner to Preparative Example 9B to give the title compound 
(MH+ 152). 

PREPARATIVE E XAMPLE 26 
A.-B. rv rv-DIMETHYL -4-PYRIDYL ACFTIC ACID 

H 3 C. 
H 3 C 




OEt 
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By essentialy the same procedure as set forth in Preparative 
Example 10A-B, but using ethyl a-methyl-4-pyridylacetic acid (from 
Preparative Example 25) instead of ethyl pyridyl acetic acid the title 
compound was obtained as an oil ( MH + 166). 

pquPARATlVF FXAMPLE 27 

FTHYI A-rA.fl-niCHLOBn.fi fi-DIHYDRO-1 1 H-BENZ Q[5,61CYCLQ- 
HFPTAri.2-b1PYRIDIN-11-YL inFNF ]-1-PIPFRIDINECARBOXYLATE and 

PTHYI 4-f2.8-DICHi ORO-5.6-D I HYDRO- 1 1 H- 
RFN70rs.61CYCI OHFPTAf1.2- h 1PYRI DIN-11 -YI inFNF]-1-PIPERIDINE- 
CARROXYLATE 




To phosphorous oxychloride (256 mL) stirring at reflux was added 
dropwise a solution of the title compound (109 grams) from Example 231 A 
dissolved in CHCI 3 (850 mL). After stirring the resulting solution for an 
additional 20 minutes at reflux, the reaction mixture was cooled to room 
temperature and the chloroform removed in vacuo. The resulting solution 
was cooled in an ice-water bath and to it was slowly added 1 N aqueous 
NaOH (850 mL) followed by 50% aqueous NaOH until the resulting 
mixture was slightly basic. Extraction with EtOAc, drying of the organic 
phase over anhydrous MgSC-4, concentration in vacuo, and purification by 
flash column chromatography provided the 4,8-dichloro product (27 
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grams, 23% yield, mp 141.6-145.6 °C) and the 2,8-dichloro product (9 
grams, 8% yield, 176.5-177.9 °C). 

EREEABAI1YE F* AMPLE 28 

1 o-n.^u. QBQdl^ElE EBiDll mFNEVfi 11-5H-RFNZQf5,6l- 
C.YCA OHEPT Ap ? .h]PYRIDINE 

CI 



10 




A solution of the 4,8-dichloro compound from Preparative Example 
27 (2.6 grams) dissolved in absolute EtOH (50 mL) and concentrated HCI 
(100 mL) was stirred at reflux for 48 hours. The reaction mixture was 
cooled in an ice-water bath and was made basic by addition of solid KOH. 
Concentration in vacuo afforded a solid which was diluted with CH 2 CI 2 
and water. The organic phase was dried over anhydrous MgS0 4 and 
concentrated in vacuo to provide the title compound (2.0 grams, 93% 
yield, mp = 181.1-183.2°C). 

PREPARATIVE E XAMPLE 29 
ctuvi a. \A R-niCHLO P n-* R-niHYDRO-1 1H-RFNZ0f5,61CYCL0- 
HFPTAM P-frlPY Rin| N- 1 1-YLIDEN F 1- 1 - PIPFRI DINE CARROXYLATE, N- 



20 OXIDE 




To a cooled (0°C) solution of the 4,8-dichloro compound from 
Preparative Example 27 (9.5 grams) dissolved in CH 2 CI 2 (300 mL) under 
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N2 was added dropwise a solution of MCPBA (6.8 grams) dissolved in 
E OAc (200 mL). The resulting mixture was washed with , A, aqueous 
NaOH dried over anhydrous MgS0 4 and ooncentrated m vacuo The 
^due was purified by flash oolumn chromatography (silioa get) using 
10 0% BOAc then 10% MeOH.CH 2 C, 2 to afford the title oompound (4.9 
grams, 50%, MH + 433). 

mrr FXAMPLE 30 

1 fr ywjQEnw thioi 8 rHI ORQ-^ 6-oIHYDPO-- 

PIPPR1DINF r-ARROXYLATE 



15 




N ' 

A mixture of the title oompound from Preparative Example 29 (0.53 
grams), 2-aminoethane,hiol hydroohloride (0.74 grams) and absolute 
E OH 15 mL) was stirred a, reflux for 48 hours^The m,xture was cooted to 
25»C diluted with CH 2 6I 2 and washed with 1 N aqueous NaOH. The 
organic phase was dried over anhydrous ^^0 4 and concentrated * 
vacuo to provide the title compound (0.5 grams, 88%, MH + 458). 
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PBEPABMlVEEXAMELEm 



10 



15 




To .he title compound from Preparative Example 3C , (0.3= .grams) 
dissolved in CH 2 C, 2 (60 mL) was added *^^ (» " 
arams) The solution was stirred at 25°C under N 2 overmght. An 
a«iona 0.1 grams of dWerf-butyldicarbonate was added and after 4 
nourethe reaction mixture was diluted with CH 2 C, 2 . washed w„h 1 N 
aqueous NaOH and concentrated in vacuo ,o afford the title compound 
(0.5 grams, 100%, MH+ 558). 

rnrr'W™" 1 sample 32 

rjjJDIMETHYLETHY^ 
Y 1 ITMIO^THYLICARBAMATE ^ 




OEt 

To the title compound from Preparative Example 31 (0.22 grams) 
dissolved in absolute EtOH (5 mL) was added water (5 mL) and sol d KOH 
33 gls). The solution was stirred at reflux for 4 days, then cooled to 



20 
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25°C, diluted with CH2CI2 and washed with water. The organic phase 
was concentrated In vacuo and the residue purified by flash column 
chromatography (silica gel) using 5% MeOH-CH 2 CI 2 saturated w.th 
NH4OH to afford the title compound (0.04 grams, 19%, MH + 486). 



A 1.93 solution of phosgene in toluene (20%) (584 ml_) was diluted 
with dry CH 2 CI 2 d L) and the mixture was stirred at 0°C under nitrogen 
atmosphere. A solution of 3-aminopyridine (21.1 grams) and dry pyr.d.ne 
(19 ml_) dissolved in dry CH 2 CI 2 (600 mL) was added dropw.se to the 
stirred solution at 0°C over a period of 5.5 hours. The mixture was st.rred 
at 0-25°C for an additional 48 hours. A stream of nitrogen was passed 
through the solution to remove most of the phosgene and the solution waj 
then evaporated until almost all of the solvent was removed to give the t.tl 
compound which was then taken up in dry pyridine (850 mL) to g.ve a 
stock solution of the title compound. 



PREPARATIV E EXAMPLE 33 
Q.pypinvi iSp r.VANATF HYDROCHLORIDE 
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PRFPARAT1VF EXAMPLE 34 

A . fccti l npn-1141-F TMnyvr.ARBONYL^PIPEBimimh 
1 1 H-P FN7n[5 PrY^I OHFPTAd P-h)PYRipiNE 

5 c juv .11M.P.FNZO H fil™" QHEEIAX1 P-^PYRIPJNE 



10 



15 



20 




CH2CH3 



qT "OEt O'" " OEt 

The title compound of Preparative Example 1F above (51.15 grams, 
0 1336 mole) was dissolved in trifluoromethanesulfonic acid (170 mL). 
The dark mixture was heated to reflux for 70h. The solution was cooled to 
room temperature and was then poured into 800 mL of an ice/water slurry 
and the resulting mixture stirred. Concentrated NH4OH solution (175 mL) 
was added to the mixture in small portions so that the temperature of the 
mixture was below 20°C. The resulting basic mixture was extracted with 
CH 2 CI 2 . The CH2CI2 extract was washed with brine and was then 
evaporated to give a brown residue. This residue was dissolved in 
CH 2 CI 2 (750 mL) and the solution cooled to 0°C. Ethyl chloroformate 
(14 8 grams 0.136 mole) was added over 5 minutes and the resulting 
mixture stirred at 0° C for 15 minutes. Saturated NaHCOa solution (150 
mL) was added and the cooling bath was removed. The resulting 
Diphasic mixture was stirred rapidly for 3h. The layers were separated 
and the CH 2 CI 2 layer was filtered through silica gel. The filtrate was 
evaporated to dryness and the residue chromatographed on silica gel 
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using a gradient of hexane-CH 2 CI 2 -ace<one 16:2.5:1.5 to hexane- 
CHaCIa acetone 28:7.5:4.5 as eiuen, to give ttto compound A (25.02g 
ago/ mh+ 383} and title compound B (4.85g. 9%, MH+ 41 1 ). 
49/ ° M C. 38 SU^LbPEB^^ 
H FPTAf1.2-b)PY BiaiN£ 




Hydrolyze the title compound of Preparative Exampto34Ab» 

afforded the title compound(MH + 311). 

PRFPARATI X/F: PVAMPLE 35 

[5 ^ r.VCLOHEPj mgrmPYBlPiNS 




O OKt 

Hydrotyze the title compound of Preparative Example 34B fo.lowmg 
the procedure described in Preparative Example 34C to prov.de the title 
coZound Decomposes between 205.7-215.4°C, heating 2-3°C per 
minute. 
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cT ^OEt 

grams, 52.84 mmoles) was »«^"^ 1 25on was stirred for 45 
events) was added in one pod on and ,s so ^ ^ ^ 

99%, m P 78.6-89.4°C, MH+ 399)- 
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10 



15 




20 



T he title compound from --^^ 
mmoles, above was ^ 

the solution cooled to 0 C. POCI3 {49l After the POCI3 

drop wise ,0 the dichloroethane solufton oveM5 rn nu ^ ^ 

wa s added the reaction mixture ^"T^ the mixture heated to 
18h . Additional POCI3 (8.2 grams wa ad and « ^ 

— trrr^rsUresepa— 

extracted with CH 2 CI, The "J™ ^ Lure was filtered and 

water followed by brine and dned (Na 2 SO^ The m ^ 
evaporated, and the residue chromatog »g. n *JI ^ The 
gradient of 25% EtOAc in hexane .0 45 A EtOAc n he ^ 
itle compound A was obtained as a V-^^C^-U 
compound B was obtained as a yellow solid (1.0 g, mp 
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10 




give the title compound (M+ 345). 

rrirrvn" T "" : ample 37 





15 



C0 2 CH 2 CH 3 

The preparation ol the starting material tor this ; reaction was 
described in The Journal o, Organic CnemisHy. M «^ 34 3 350 
by PiwinsKi, e,a,. By substituting in J^^^^^h. 

same methods as steps D through F of Prepare,- Example 2, one 
obtains the title compound (mp 154.7 - 155.5 C). 
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H pp T a[i 9-blPYRlDlNE 

^ci 




Hydroiyze ft. ti.le -pound o. "^J^™?™ 
the procedure described in Preparative Example 334C (mp 168.5 
171 .2°C, decomposition). 

PBEPAEAIlY££XAMPLE^fi 

) HEEIH1^2lEYBiDiN£ 




20 



^ preparation C ft. s,artin 9 materia 
described in The Journal of Organ* Chermstry, 1990. . PP 

compound (MH+ 312). 
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EtO 





pyridylacet.c ac.d N-ox.de (°- 142 9jV usj the same method a: 

ggI4ZQl§JQGy£LQHEEIMl*2i]EYB!n!NE 
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ci \ / — v _ 

OH 





By subs.uu.ing in P-eparative ^ e J\^ZT' 
din^H-ben^,^ 

28.37mmoles) (Prepara,ve Example 58 ^ * ** h me(hods 
the title compound (2.59g. 26%, MH+ 348). 
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^pjpg piniNE CA.RPQ XYIATE 




N' 

N / 
0*k °^OEt 

PRFPARATIVE EXAMPL £4a 
MILL 4 NHVPnnrY H -H- ™r>.fi R-DlHYDROdlHi 

rARROXYLATE 




To a solution of the title compound from Preparative Example 42 
(0.15 grams) and glacial HOAc (5 mL) was added Zn dus, (0.2 grams). 
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• ■ - 9«c tor 1 hour the mi»cture was filtered through celite and 




15 



^ x OEt 

( , 3 g rarns, and g.oia, HOA * _ ^ int0 200 rnL 

solution (4 mL) at 25 C unde N2 ^ wa(ef The 

(Yield: 1.2 grams, 81%. MH + 477). 



rU 
m 
M 
m 



ru 
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pq p pARATIVE FXAM PIE 45 

PARBOXYUATS 



10 



15 




N~ 

OEt 

A mixture of the title compound from Preparative Example 44 (5.1 
grams) phosphorous oxychloride (20 mU) and CHCIs (40 mL) was stirred 
a [Tel x over night. The reaotion mixture was made basic by the slow 
ed* ion onZlus NaOH, and the resultant mixture was diluted w,«h 
SS ThemMure was shaken well and after separation of the phases, 
fheor anLphasewaswashedwith! * aqueous NaOH. The organ, 
phase was dried over anhydrous MgS0 4 , filtered and concentrated ,n 
TZ I provide a solid which was mixed with MeOH and f, ered 
Concentration of the filtrate provided the title compound as a solid (Y,e,d. 
5.7 grams,MH+ 497). 

pncpARATIVE E XAMPLE 46 

i BBQMQ 1 8 BtC HI O BO^LbBzEiEEBlBXl IPFNF)-h , H-5H- 
pF K, 7 n |^ ry.vq "HF° T "I1 ?-hlPVRIDINE 

CI 




N i 

20 A solution of the title compound from Preparative Example 45 (57 

nrams) dissolved in absolute EtOH (100 mL) and concentrated HCI 200 
9 ;Hs « reflux for 24 hours. The reaction mixture was cooled ,n 
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an ice-water bath and was made basic by the addition of solid KOH. 
Extraction with CH 2 CI 2 and concentration of the organic phase in vacuo 
afforded the title compound as a solid (1.7 grams, 35% yield, MH+ 425). 

pprPAPA-TIVF EXAMPLE 47 
A A. fa.CHI nRQ-^-NITRn-5.6-D i MYnR0.1 1H.BFNZOf5.61- 
r.vn ohfpta h o-MPVRiniN-11-YI IDFNEH-PIPFR1DINE-1- 
r.ARROXYI IC Ann fthyi ESTER 




O" "0CH 2 CH 3 ° OCH 2 CH 3 

Tetrabutyl ammonium nitrate(4.98g, 16.3 mmol) was dissolved in 
CH 2 CI 2 (20 mL) and TFAA(3.12g,14.9 mmol, 2.1 mL) was then added. The 
solution was cooled to 0°C and then added (by cannulation) to a solution 
of 4-(8-chloro-5,6-dihydro-1 1 H-benzo[5,6]-cyclohepta[1 ,2-b]pyndin-1 1 - 
ylidene)-1-piperidine-1-carboxylic aid ethyl ester (5.69g, 14.9 mmol) in 
CH 2 CI 2 (35 mL) also cooled to 0°C. The reaction mixture was stirred at 
0°C for 3h and then allowed to go to room temperature (25°C) overnight. 
The reaction mixture was then extracted with saturated NaHC0 3 (60 mL) 
dried over MgS0 4 and concentrated to give a semi-solid material that was 
chromatographed on silica gel eluting first with 10% and then 20% EtOAc 
-hexane. Removal of the organic solvents gave the title compound in 44% 
yield as a light yellow solid. MP = 90.4-91. 0°C, MH+ 428. 
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B fc taem nRn-3-AMlMQ 5 fvP|HYnpo-t1H- P ENZaUL£k 
^,^ F PTM i o-hiPYRlDIM 11 y IIPFNR-i-PIPFR'P'NE-I; 
f- ftR pnxv) ic ACID EttCfl FSTER 





d' N OCH 2 CH 3 O" OCH 2 CH 3 

The title compound Iron. Preparative Example 47 A (5.99g, 14 
mmo.) was dissolved in 85% aqueous E.OH. To this solution was added 
iron filings (7.01g. 125.57 mmol) and CaC, 2 (0.69g, 6.29 mmoO • ndjh. 
reaction mixture was refiuxed for 16h. The reachon m.xture was ,«ered 
through a bed of celi.e while hot and the celite was washed w,.h ho. E.OH 
(700 mU The EtOH solution was then decolorized with activated 
charcoal (2.4g) and then filtered through celite. E.OH was .hen rotary 
eavaporated to give the title compound in 100% yield as an of.-wh„e so.,d. 
MP- 102 4-1 03.1 °C, MH + 398. 

MP c 1 (" CHJ ^^.,- R poyO- S .6-DI HYPRn-11H-RFNZO|5.6l- 
rvri QHFPTAI1 . n ^vp.niN.n.VI inFNF)-1-PIPFRIPINE-1- 
rARRDXYLIC AQP PTHYI ESTER 




20 



0- X OCH 2 CH 3 O' OCH 2 CH 3 

The title compound from Preparative Example 47B (3.00g. 7.60 
mmol) was dissolved in HBr (48%. 30 mL). The reaction mixture was 
cooled to -5°C (ice-ethylene glycol bath) and bromine(2 mL) was added 
dropwise. The reaction mixture was stirred a. -5°C for 15 minutes. 
Sodium nitrite (1.57g, 22.8 mmol) dissolved in water (15 mL) was stowly 
added to the reaction mixture. The reaction mixture was then st.rred for 45 
minutes and then quenched with 40% NaOH to pH -10. The aqueous 
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phase was .hen extracted with EtOAc(3x100mL). Combined ^""^ 
Lions were dried over Na 2 S0 4 and then concentre te to 9- the < «e 
compound in 83% yield as a light brown solid. Mp = 146-148 C. MH + 
463. 



pppPARATIV = pyAMPLE 48 



Step A: 




O^^OEt 

Combine 6 g (15.11 mmol) of the title compound of Preparat.ve 
Exempt Zb and benzene, and add 2.3 g (9.06 ^mol) of 
mixture at reflux for 3 hours, cool, then dilute w,th 50 mL o f CHaCfe Wash 
me organic phase with 5% NaHS0 3 (ageuous) (3 x 80 mL). then with 1M 
NaOMaqueous) (2x 80 mL). and dry over MgS0 4 . Co— o a 
resi due chromatograph (silica gel, 30% EtOAc/hexanes). » 8« « » 
(42% yield) of the product iodo compound. Mass Spec, MH + - 509 




O" ^OEt 

The product of Step A is hydrolyzed via substantially the same 
procedure as described in Example 358, Step A, to give the iodoamme 
product in 89% yield. 
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PRPPARATIVE EXAM PLE 49 




The product of Preparative Example 47, Step C, (2.42 g) is 
hydrolyzed via substantially the same procedure as described in Example 
358, Step A, to give 1 .39 g (69% yield) of the bromoamine product. 

Using the starting compound indicated and following essentially the 
same procedure as for Preparative Example 49, the following compounds 



were prepared: 



Starting 
Compound 


Compound 


Analytical 
Data 






Mass Spec: 


Preparative 


MH+ = 407 


Example 51, 






Step C 


N 
H 

Preparative Example 49A 





PRFPARATIV F FXAMPLE 50 




Step A: 



10 




Combine 82.0 g (0.26 mole) of the product of Preparative Example 
1 Step G and 1 L of toluene, then add 20.06 g (0.53 mole) of LiAIH 4 and 
heat the reaction mixture at reflux overnight. Cool the mixture to room 
temperature and add ~1 L of Et 2 0, followed by dropwise addition of 
saturated Na 2 S0 4 (aqueous) until a precipitate forms. Filter and stir the 
filtrate over MgS0 4 for 30 minutes, then concentrate in vacuo to g.ve the 
product compound in 83% yield. Mass Spec: MH+-313 

Step B: 




15 



20 



Combine 74 g (0.24 mol) of the Product from Step A and 95 g (6.84 
equiv ) of HC0 2 H, then add 129 g of 7% formadehyde and heat the 
mixture to ~80°C for 2 hours. Cool the mixture to room temperature and 
basify with 25% NaOH (aqueous). Extract with EtOAc (3 X 1 .3 L), dry the 
extracts over Na 2 S0 4 and concentrate to a residue. Recystall.ze the 
residue from iPr 2 0 and Et 2 0 to give the product compound. Mass Spec: 
MH+ = 326. 
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10 




tepmerature for 1 hour. Cool o -65 C and ^ ^ ^ rf 

warm to -10°C and quench w.th K2C03 and concentrate 

NH4OH (aqueous) 'J^X^ * ^ 

/n vacuo to a res.due. Dissolve t & residue 

dry over Na 2 S04 and ^ + NH4OH) to give 26 g of the 

Chromatograph (silica gel, 5% MeOH/bt 

product compound. 



15 



20 




ecuiv.) o« B 3 N, men hea c .70 0 . S ow y ^ mixtu 
CCOaB over a period o< » * J Ex(rac , with B OAc, 

zzzszs. r::: uot ( o 9i ve3 79 ou h e P rod U o t 

compound. 
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Step E: 




C0 2 Et 



Hydrolyze 3.5 g (8.8 mmol) of the Product of Step D, by 
substantially the same procedure as described for Example 358, Step A, 
to give 2.26 g (79% yield) of the product compound. 
Mass Spec: MH+ = 327 

PRFPARATIVE EXAMPLE 51 

Step A: 




C0 2 Et co 2 Et 



Dissolve 8.66 g (28.6 mmol) of tetra-n-butylammonium nitrate in 50 
ml_ of CH 2 CI 2 and add 5.99 g (28.57 mmol, 2.1 ml_) of TFAA. Cool to 0°C 
and add the mixture (via cannula) to a solution of 10.36 g (14.9 mmol) of 
the product of Preparative Example 50, Step D in 150 mL of CH 2 CI 2 at 
0°C, then stir at 0°C for 3 hours. Allow the mixture to warm to 25°C while 
stirring overnight, then extract with 150 mL of saturated NaHC0 3 
(aqueous) and dry over MgS0 4 . Concentrate in vacuo to a residue and 
chromatograph the residue (silica gel, 10% EtOc/hexane, then 20% 
EtOAc/hexane) to give a 57% yield of the product compound. 
Mass Spec: MH+ = 442. 
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Step B: 




Combine 5.9 g (13.29 mmol) of the Product of Step A and 400 mL 
of 85% EtOH (aqueous), add 6.6 g (1 19 mmol) of Fe filings and 0.66 g 
(5.98 mmol) of CaCl2, and heat at reflux for 16 hours. Filter the hot mixture 
through a bed of celite®, wash the celite® with 700 mL of hot EtOH. 
Concentrate the filtrate in vacuo to give a 100% yield of the product 
compound. Mass Spec: MH+ = 414. 



Step C: 




Combine 6.5 g (15.7 mmol) of the Product of Step B and 63 mL of 
48% HBr, cool the mixture to -5°C and slowly (dropwise) add 4.4 mL of Br 2 
bromine(4.4 mL). Stir the mixture at -5°C for 15 minutes and slowly add a 
solution of 3.25 g (47.1 mmol) of NaN0 2 in 30 mL of water. Stir for 45 
minutes, then quench with 50% NaOH (aqueous) to pH -10. Extract with 
EtOAc (3 x 200 mL), dry the combined extracts over Na2SC>4 and 
concentrate in vacuo to give 6.32 g (81% yield) of the product compound. 
Mass Spec: MH + = 479 
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PRFPARATIVE FXAMPLE 51A 




Combine 24.32 g (74.9 mmol) of the Product from Preparative 
Example 50, Step A, 500 ml_ of toulene, 83 mL of Et 3 N and 65.9 ml_ of 
ethyl chloroformate and heat the mixture at reflux overnight. Cool to 25°C 
pour into 200 mL of water and extract with EtOAc. Dry the extract over 
MgSCU, concentrate in vacuo to a residue and chromatograph (silica gel, 
50% EtOAc/hexane) to give 15 g of the product compound. Mass Spec: 
MH + = 385. 

Step B: 




Dissolve 3.2 g (10.51 mmol) of tetra-n-butylammonium nitrate in 25 
mLof CH 2 CI 2 and add 2.2 g (10.51 mmol, 1.5 mL) of TFAA. Cool to 0°C 
and add the mixture (via cannula) to a solution of 3.68 g (9.56 mmol) of the 
product of Step A in 50 mL of CH 2 CI 2 at 0°C, then stir at 0°C for 3 hours. 
Allow the mixture to warm to 25°C while stirring overnight, then extract 
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with saturated NaHCOs (aqueous) and dry over MgS0 4 . Concentrate in 
vacuo to a residue and chromatograph (silica gel, 30% EtOc/hexane) to 
give a1.2 g of the product compound. 
Mass Spec: MH+ = 430. 



OoN 




Combine 2.0 g (4.7 mmol) of the Product of Step B and 150 ml_ of 
85% EtOH (aqueous), add 2.4 g (42 mmol) of Fe filings and 0.24 g (2.1 
1 0 mmol) of CaCI 2 , and heat at reflux for 1 6 hours. Filter the hot mixture 

through a bed of celite®, wash the celite® with hot EtOH. Concentrate the 
filtrate in vacuo to give a 100% yield of the product compound. Mass 
Spec: MH+ = 400. 




20 



'X- cl 



N I 

CG 2 Et C °2 Et 

Combine 2.0 g (5.2 mmol) of the Product of Step C and 20 ml_ of 
48% HBr, cool the mixture to -5°C. Stir the mixture at -5°C for 15 minutes 
and slowly add a solution of 1.07 g (15.5 mmol) of NaN0 2 in 10 mL of 
water. Stir for 45 minutes, then quench with 50% NaOH (aqueous) to pH 
-10. Extract with EtOAc, dry the combined extracts over MgS0 4 and 
concentrate in vacuo to give the product compound. Mass Spec: MH+ = 
465 
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Step E: 




C0 2 Et 

Hydroyze 4.0 g of the Product of Step D via substantially the same 
process as described for Example 358, Step A, to give 1.39 g of the 
product compound. Mass Spec: MH + = 392 



PRFPARATIVF EXAMPLE 52 




Dissolve 9.8 g (30.2 mmol) of the Product of Preparative Example 1 , 
Step E, in THF under nitrogen, cool the mixture to -15°C, then add 17.76 
ml_ (30.3 mmol) of 2.5 M n-butyllithium in hexanes and stir for 1 .5 hours. 
Cool the reaction mixture to -70°C and add 2.45 ml_ (60 mmol) of MeOH 
and warm to room temperature overnight. Add 300 mL of (Et20) and 
extract with water (3 x 100 mL). Dry the extracts, concentrate in vacuo to a 
residue and chromatograph the residue (silica gel, 5% Et3N/EtOAc) to 
give 6.59 g (68% yeild) of the product compound. 
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Via substantia,* the same procedure as described 
Example 52, Step A. except that methyi iodide is used ,n place of 



Starting 
Compound 


Compound 


Analytical 1 
Data 


Preparative 
Example 1, 
Step E 


N 
1 

CH 3 

Preparative Example 52A 


Mass Spec: 
MH + = 339 




C0 2 Et 

product compound is prepared: 
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Starting 
Compound 


Compound I 


Analytical 
Data 


Preparative 
Example 52A, 
Step A 


N 
I 

C0 2 Et 

L ___P i eparatiye Exa_mpje_52A 


Mass Spec: 
MH + = 397 



Step C: 



10 




V 



^ N 
H 



o „ m nf steo B via substantially the same procedure as 
Treat the Product of Step B ,a Qduct 
described in Preparative Example 1 Step P. 9 
compound. Mass Spec: MH* = substantially the same 

.jsksbssse*.--*--- 

product compound is prepared: 



Starting 
Compound 



Preparative 
Example 52A, 
Step B 




j Pjgp_a ratiye Fxample 52A 



Analytical 
Data 



Mass Spec: 
MH + = 325 
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£Dn^n^Ti w F FXAMPLE 53 

NO, 




Step A: 



10 



15 




C0 2 Et 



Combine 14.95 g (39 mmol) of .he Product of ™? 
34A and 150 mL of CH 2 CI 2 . then add 13.07 g (42.9 mmol) of ("Bu^NNOa 
!nd cool the mixture to 0°C. S.owly add (dropwise) a solut.on of 6.09 mL 
; S2 of TFAA in 20 mL o, CH 2 C, 2 over 1 .5 hour. Keep the m.rture 
at 0»C overnight, then wash successively with saturated NaHCOa 
(aoueous) water and brine. Dry the organic solution over Na 2 S04. 
concen ^ vacuo to a residue and chromatograph the residue (ate. 
g rE,OAcZane gradient) to give 4.32 g and 1 .90 g of the two product 
compounds 53(i) and 5300, respectively. 

Mass Spec, for compound 53(i): MH+ = 428.2, 

Mass Spec, for compound 53(ii): MH+ = 428.3 
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SifipJL 




53(ii) 



C0 2 Et 

The compound 5300 from Step A (0.20 g) A 
subs.an.iany .he same procedure as described .or Example 358. Step A. 

t0 -d sub— ,e same 

^duHs desc hPed in Prepare Exampie 53. S,p B. .he ,o,iow,n g 



Starting 


Compound I 


Analytical 
Data 


Compound 

Preparative 
Example 53, 

Step A, 
compound 
53(i) 


Jl H 

N 
H 

Preparative Example 53A 






Br 




Preparative 
Example 54, 

Step B, 
compound 
54(ii) 


N 
H 

Preparative Example 53B 


Mass Spec: 
MH+ = 466.9 
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Preparative 
Example 54, 

Step B, 
compound 
54(i) 


H 

i Prpnarative Example 53C 


Mass Spec: 
MH + = 466.9 




ppcDAPATIVF FXAMPLE 54 




N 
I 

C0 2 Et 

Combine 22.0 g (51.4 mmol) of the product 53(i) from Preparation 
53 Step A 150 mL of 85% EtOH (aqueous). 25.85 g (0.463 mole) of Fe 
powder and 2.42 g (21.8 mmol) of CaCI 2 , and heat at reflux overn.ght. 
Add 12 4 g (0.222 mole) of Fe powder and 1.2 g (10.8 mmol) of CaCI 2 and 
heat at reflux for 2 hours. Add another 12.4 g (0.222 mole) of Fe powder 
and 1 2 g (10.8 mmol) of CaCI 2 and heat at reflux for 2 hours more. Filter 
the hot mixture through celite®, wash the celite® with 50 mL of hot EtOH 
and concentrate the filrtrate in vacuo to a residue. Add 100 mL of 
anhydrous EtOH, concentrate to a residue and chromatograph the residue 
(silica gel, MeOH/CH 2 CI 2 gradient) to give 16.47 g of the product 
compound. 
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fitep B: 



10 




CQ 2 Et 



54(ii) 



15 



C0 2 Et 

Combinel 6 47 g (41 .4 mmol) of the product compound from 
rJSZL*. 54. S,ep A, and 150 mL o, 48% 

(silica gal. EtOAc/hexane gradient) to give 10.6 g and 3.28 g of the two 
product compounds 54(0 and 54(H). respectively. 

Mass Spec, for compound 54(i): MH+ = 461.2, 

Mass Spec, for compound 54(H): MH* = 539 

PPCPARATIVF. E VAMPLE 55 
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The title compound is known and is prepared by the procedure 
described in mm * MM OhOT, Lett., 2, (No. 6) 1073-1078 (1993). 



PREPARATIVE EXAMPLE 56 




Combine 2.04 g of the product of Preparative Example 44, 1.3 m 
of PBr 3 1 0 mL of Et 3 N and 20 mL of CH 2 Br 2 , and heat the mixture at 
reflux overnight. Cool the mixture, dilute with CH 2 CI 2 and wash with 1 
NaOH (aqueous). Dry over MgS0 4 and concentrate in vacuo to g.ve 1 
g (53% yield) of the product compound. Mass Spec: MH+ = 541 
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Step B: 




Combine 0.3 g of the product compound from Preparative Example 
56, Step A, and 8 ml_ of n-butylamine and stir at 120°C in a sealed tube foi 
48 hours. Concentrate in vacuo to a residue and purify by preparative 
plate chromatography (silica gel, 1.5-2.5% MeOH/CH 2 CI 2 ) to give 80 mg 
(27%) yield of the product compound. Mass Spec: MH+ = 534 

Step C: 



N 

Combine 66 mg of the product compound from Preparative 
Example 56, Step B, 4 mL of anhydrous EtOH, and 15 mL of concentrated 
HCI stir at reflux for 60 hours. Cool the reaction mixture to about 0°C and 
basify by the adding KOH. Extract with CH 2 CI 2 . dry the extract over 
MgSCU, and concentrate in vacuo to give 46 mg (81% yield) of the product 
compound. Mass Spec: MH + = 462 
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PRFPARATIVE FXAMPLE 57 



O 




Combine 1.19 g of the product of Preparative Example 44, 10 mL of 
anhydrous DMF, 0.2 g of NaH (60% in mineral oil) and 0.19 mL of methyl 
iodide, and stirr at room temperature overnight. Concentrate in vacuo to a 
residue, dilute the residue with CH 2 CI 2 , wash with saturated NaHC0 3 
(aqueous), and dry over MgS0 4 . Concentrate in vacuo to give 1.13 g 
(92% yield) of the product compound. Mass Spec: MH + = 493. 

Step B: 




Hydrolyze 1.13 g of the product of Step A via substantially the same 
procedure as describe for Preparative Example 56, Step C, to give 0.61 g 
(63% yield) of the product compound. 
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ppiFPfflAT'VF FXAMELE-58 




Stan A: 




58(H) 



Combine 1.07 g (3.52 mmoQ °< te.rabu.ylammonium nitrate. 4 mL of 
anhydrous CH 2 C 2 and 0.743 g (3.52 mmol) of TFAA, and add the 
esu «n 9 mixture to a solution o, 1 .22 g (3.20 
of Preparative Example 37 in 8 mL of anhydrous CH 2 C, 2 at room 
°empe ature. Stir a. room temperature overnight, then wash 
saturated NaHCOa (aqueous) and 20 mL of brine, and dry over MgSO* 
«te in vacuo and chromatograph the ^^Jfi£* 
EtOAc/hexane) to give 0.216 g of the product compound 58(0 and 0.27 g 
of the product compound 58(H). 

Analytical data for Compound 58(0: Mass Spec. MH =426. 
Analytical data for Compound 58(i): m.p. 97.5° - 99.2 C. 
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Reduce the product 580) from Step A vie essentially the same 
procedure as described in Preparative Example 47. Step B, to g.ve the 
product compound. Mass Spec: MH* = 396 




React the product from Step B with HBr and bromine , vi. essentially 
the same procedure as described in Preparative Example 47. Step C. to 
give the product compound. Mass Spec: MH* = 459 




Hydrolyze 0.83 g of the product from Step C via essentia^ the 
same procedure as described in Preparative Example 56. Step C, to g,ve 
0.56 g of the product compound. Mass Spec: MH + = 387 
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y 

□ 

ru 



PRFPAR A TIVF EXAMPLES 



?ten A: 



10 



15 




Combine 7.3 g (26.4 mmol) of the starting ketone (see .LMesL 
rh.m 4238 (1992)) and 230 mL of THF and cool to 0°C. Add a soluhon 
£5 1 o ofN^ethyi-piperidine-^agnesiun, bromide in 26 mL o, 
THF and stir at 0°-5°C for 4 hours. Add 400 mL of EtOAc, wash w.th 
saturated Nf-UCI (agueous), and dry over MgS0 4 . Concentrate « vacuo 

residue add -200 mL of CH 2 CI 2 and stir for 0.5 hours. Filter to collect 
he res^ ng olid and concentrate the filtrate to a volume o, -100 mL and 
S °l for 1 S hours. Filter and combine the so, d — - 
7 g(19.4 mmol) of the product compound. m.p.=153.7 -158 C. Mass 
Spec: (CI) MH+ = 376 




20 



Combine 5 g of the product from Step A and 30 mL of TFA at 
ambient temperature and stir for 1 hour. Concentrate in vacuo to a 
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residue, dissolve the residue in CH 2 CI 2 and wash with a saturated 
NaHCOa (aqueous). Concentrate in vacuo to give 4.64 g of the product 
compound. m.p.= 136.7°-138°C; Mass Spec, (FAB) MH+ = 358.1 




cT o 

Combine 0.6 g (1 .75 mmol) of the product of Step B and 25 ml_ of 
toluene add 0.73 ml_ (5.27 mmol) of Et 3 N and 1.34 mL (14 mmol) of 
CIC0 2 Et, and heat to 80°C for 2 hours. Add 0.7 mL more of CIC0 2 Et, heat 
for 1 more hour, then cool to 25 °C and concentrate in vacuo to a residue. 
Dissolve the residue in EtOAc and wash with 1N NaOH (aqueous) 
followed by brine. Dry over MgS0 4 , concentrate in vacuo to a residue and 
chromatograph (silica gel, 10% EtOAc/hexanes) to give 0.55 g of the 
product compound. Mass Spec: (FAB) MH+ = 416.2 



Step D: 




cT^o' 

Dissolve 5 g (12.5 mmol) of the product of Step C in 30% HBr in 
HOAc and heat at 40°C for 24 hours, then cautiously add the mixture to 
cold 25 % NaOH (aqueous). Extract with CH 2 CI 2 (3 X 100 mL), 
concentrate the extracts to a residue and chromatograph (silica gel, 5% to 
30 % MeOH/CH 2 CI 2 ) to give 2.18 g of the product compound. 
m.p.= 159.5°-160.8°C; Mass Spec: (FAB) MH + = 344.1 




60(i) 



H 2 N 




10 



15 



Example 47, Step B. and a slurr o .14 9 ^ ^ q( 

mL of CH 2 CI 2 and * ^^^^ng the CH 2 CI 2 <rom me 
o-dichlorobenzene and heat or 5 ho ^ m( _ Qf CH2Cl2 and 

mMu re. Concentrate « vacuo.o a resd , ^ a 

W ash with water (2 X 200 mL . Dry o r Mg (0 give 4 , g 

residue, and ohromatogra h ,1 ca ge ^ ^ 
of product compound 60(0 and 4 9 MH + = 418 

Analylical data ,or compound 60 ^ Ma P ^ ^ _ ^ 

Analytical data for compound 60 (u). Mas 



•t 
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same process as described <or 

product compound. Mass Spec SUDSt antially the same 

. ic nrenared: 



Starting 


Compound 


Analytical 
Data 


compound 










Mass Spec: 


Preparative 




MH + = 346 


Example 60, 






Step A, 


N 




compound 

60(i) 


1 H 

1 Preparative Exampje 60A 
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10 




Con**- 10 9 (60.5 mmo,) of ethyl ***^£™£Zc 

for n h0 ur and men a. 2S°C .0 67 hours. A ^ ^ ^ 

mmoles) of MCPBA and st.r at 25 C fo -2* no ^ 

compound. Mass Spec: MH + = 182.15 



fttep B: q 





15 



20 



Combine 3.5 , (19.3 mmot) of the ^^J^rC 
BOH and 96.6 mL of 10% NaOH (aqueous and heat the m^ 

for 2 hourS . Add 2 N HC. ^^Z :^ Z». 
concentrate h vacuole a residue Add 2 °° " y concentrate the 

the following compound was prepared. 
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NHCOOCH3 

a" m — - Q 

o - 

■v x o methoxvcarbonylaminopyridine 
Combine 10 g (65.7 «™*g£ZS«* (dropwis e> a solution 
and 150 mL c, CHaCIa coo, to 0 C and s » ^ ^ over , 

0( 13.61 g (78.84 mmol) of MCP» « ihen wash ^ 

period o. 1 hour. Stir the m.xture^ a. ^ over MgSQ4 

L.urated NaHCOa ^^Z^Z^ <** 9* 

Spec: MH + = 169 

EREPAEAliyE^XAMPL^ coN3 



COOH 



o, anhydrous DMP, add 5.5 rnL JM «J* «J • ^p^ory, 
hours. Slowly add (dropw.se) 8.5 mL (3a ^ ^ ^ for 24 

azida at O'C over 10 M^M^ 



20 



azide at 0-C over 10 — ^rat *^ ^ jAJ ^ siM 
hours (as generally descnbed *^ aXe Z*»^^° and 

product compound. 



- 138- 

•m « m nxide and substantially the same 
compound was prepared: ^ 



(63A) 



gtfip A: 






15 



20 



^COOClCHab 
• . ni Qtpn B for 148 hours using 
React 12 g (83.8 mmol) of the B ^ g 

the pr0 cedure described in Prep^e Example ^ 
of the product compound. Mass Spec. MH 

PR£P^EAIiyEi)CAJs^ 
NHCOOCH3 



a 



1 

CH 3 
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Combine 25 g (164.4 mmol) of methyl 3-pyhdylcarbamate and 
give 24.3 g of the title compound. Mass Spec: MH+ = 173.^ 



10 



15 



20 



PRFPARATIV£ E)(AMPL£^ 




25 



Cool 5°0.0 g (20.5 mmol) of 8-chloro-5,6-dihydro-1 1H- 
.enzoSU^ - - 

(93 , 9 mmol) of sulfur add 12, mL 

mL (48.59 mmol) of Br 2 over 15. Hea tat 95 ^ 
(24 .3 mmol) of Br 2 and ^^^ H ^^ at 0°C. Wash 
slowly add to a m.xture of CH 2 CI 2 and in n v ^ 

0 2 %-5% 00% NH4OH in MeOH)/CH 2 C, 2 ), then chroma.ograph aga,n 
Sea gt, 3%-8.5% BOAc/hexane) to give 8.66 g of the product 
compound. Mass Spec: MH+ = 322 

EBEEAB&nyE F"* ample 67 

V- CH 3 





Dissolve 0.16 g (0.46 mmol) of 4-(8.meth y l-5.6-dih y dro-11H- 
b enzol5,6 l cyclohep,a[1.2-b]pyridin.11-ylidine)-1-e.hoxycarbonyl- 
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^ a ~i „M9N HCI Heat the solution for 

the product compound. 



ppppARATIV£-E KAMELE-fiS 




och 3 



fite p A: 



10 



15 



20 




DisoJa g (5.22 mmo.) of the title ^P^^^^ 
c r^mo 1 F in 2 6 mL of dry N-methyl-2-pyridone. Add 0.87 g (9.4 mmo.; 
of CUCN 0 1 9 9 (0.93 mmo.) of sodium iodide. Heat the mixture at 

compound, m.p. = 152.4M53.5°C; MassSpeo, MH- 374 



- 141 - 



Step B: 




OCH 3 



cAo' Et 

Dissolve 4.08 g (10.93 mmol) of the product of Step A in 12 M HCI 
and heat at 85°C for 18 hours. Concentrate in vacuo to a residue. 
Dissolve the residue in 175 ml_ of MeOH, saturate with HCI gas, and heat 
at reflux for 18 hours. Concentrate in vacuo to give the product 
compound as its HCI salt. Mass Spec: MH+ = 335 



PRFPARATIV P FXAMPLE 68 

0 2 N~ 




Combine 75 g (0.196 mole) of the Product of Example 1, Step F, 
and 300 mL of CH 2 CI 2 at 0°C, and slowly add (dropwise) a solution of 72 
g (0.236 mole) of tetrabutylammonium nitrate and 35 mL (0.247 mole) of 
TFAA in 500 mL of CH 2 CI 2 . Stir at 25°C overnight, slowly add (dropwise) 
1 L of saturated NaHCQ 3 (aqueous). Separate the layers, wash the 
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organic phase with brine and dry over MgSO,. 

residue, chromatograph twice (1 kg silica gel. gradient of BOHXHSto 
,o give 8 63 g of product compound 69(i), and 34 g of product compound 
(„) Recrystallize compound 690) from CH 2 CI 2 /hexane to give ,h< , punned 
product compound 680). m.p.= 186M87-C; Mass Spec.: (FAB) MH + = 
401 




15 



Combine 0.4 g (1 mmol) of the Product of Example 47, Step B, and 
0 2 mL (1.2 mmoles) of 2, 5-diethoxytetrahydrofuran in 3 mL of glacial 
HOAc, and heat at reflux for 1.5 hours. Cool the mixture, wash with 
saturated NaHCOa (aqueous), then with brine, dry over MgSO* and 
concentrate in vacuo to a residue. Chromatograph (silica gel, 5 A-15 /o 
BOAc/CH 2 CI 2 ) to give 0.34 g of the product compound. Mass Spec: 
(FAB) MH+ = 448 



PRFPARATIV F FX AMPLE 70 




20 
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fitep A: 



m 
SI 
in 

D 
W 
M. 
J3 
□ 
ru 



10 




cA"o' Et o' 
Combine 13.8 g (34.7 mmol) of the Product of Example 47, Step B. 
and 90 mL of water at 0°C, add a solution of 6.9 mL of concentrated 
H 2 S0 4 in 45 mL of water and stir the mixture. Slowly add (dropw.se) a 
solution of 2.55 g (40 mmol) of NaN0 2 in 75 mL of water and stir at 0°-5 C 
for 0.5 hours. Add a boiling solution of 35.1 g CuS0 4 in 135 mL of water 
and heat at 100°C for 15 min. Cool the mixture, extract with CH 2 CI 2 (2 X 
200 mL) wash the extracts with brine, dry over MgS0 4 , and concentrate m 
vacuo to a residue. Chromatograph (silica gel, 1.5%-10% MeOH/ 
CH 2 CI 2 ) to give 1 1 .36 g of the product compound. 




15 



20 



or ^cr 

Combine 1 1 .36 g (28.5 mmol) of the Product of Step A and 12.4 g 
(34 7 mmol) of N-phenyltriflimide in 120 mL of dry CH 2 CI 2 at 0°C, add 4.6 
mL (33 mmol) of Et 3 N and stir at 25°C overnight. Concentrate in vacuo to 
a residue and chromatograph (silica gel, 2%-5% EtOAc/ CH 2 CI 2 ) to g.ve 
10.95 g of the product compound. Recrystallize from hot MeOH. m.p. - 
154.5°-156°C; Mass Spec: (FAB) MH + = 531 



O 

a 
ru 

01 

Si 
Ul 

a 




Combine 12.2 g (23 mmol) of the Product of Step B and 85 mL of 1- 
mettiyS^lnone at 25°C, then add 2.84 g LiC, 0.212 g of tns- 
metnyi * py ^ a ii a rimmtribenzvlideneacetone an< 



10 



15 



l«h the celite with EtOAc, theh wash the filtrate tw,ce w,th 30 A NaF 
rre^ Rt " he organic solutionwash with brihe ahd dry over 
MaS0 4 Cohce rate in vacuo to a residue ahd chromatograph (s.lioa 
gel 15%-40% EtOAc/hexane) to give 8.58 g o. the product oompouhd. 
^ SSI; — . the foliowing compounds were 
prepared via substantially the same procedure as descnbed for 

i_ -70 Cton C- 



Starting 
Compound 


Product Compound 


Analytical 
Data 






2-(tributyl- 
stannyl)- 
thiophene 

and 
Preparative 
Example 70 
Step B 


Preparative Example 70-A 


m.p. = 
155°-157°C 
Mass Spec: 
MH+ = 465 
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. 1 ft n r2 89 mmol) of the product of Step C via 
Hydrolyze 1.18 9 6 jn Example 358, Step A. to 

substantially the same procedure as des ^ e . MH + = 337 

5 give 0.95g of the product compound. Mass Spec. ^ ) 



PBEPAB£0meCAMPLE71 




10 



15 




N 

o^o' Et 

ComPine 1 * g 03-9 -o» -2^^^ 
30 mL 0. DMF, 1.33 g (6.96 mmol) of methyl Md*uo I 
ace ,a,e and 0.75 g (3.97 g, o. CuL « ^ extract 

nours, men concentrate to a rescue D, lute the res* 
with CH 2 CI 2 . and concentrate m vacu ° '° * J* S '™° 2 + NH4 OH) to 
(silica qel 30% EtOAc/hexane. then 10% MeOH/CH 2 w 2 4 
£. 0 15 a ot the product compound. Mass Spec, MH+ - 451 .1 
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Hydrolyze the product of Step A using essentially the same 
procedure as described in Preparative Example 1, Step G, to give the 
product compound. Mass Spec: MH + = 379 

PRFPfiR*™ F SAMPLE 72 
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Dissolve 20 g (50 mmol) of the Product of Example 1, Step F, in 400 
mL of concentrated H 2 S0 4 , cool to -5°C and add 5.1 g (50 mmol) of KNO3 
in small portions. Stir for 3 hours, cool the mixture and slowly basify with 
50% NaOH (aqueous). Extract with CH 2 CI 2 (3 X 500 mL). dry the 
combined extracts over MgS0 4 . and concentrate in vacuo to a residue. 
Chromatograph (silica gel. 50% EtOAc/hexane) to give 16.33 g of the 
product compound (72i) and 2.6 g of the product compound (72ii). 
For product compound (72i). Mass Spec: MH + = 428. 
For product compound (72ii), Mass Spec: MH + = 428. 



Hydrolyze 5.46 g (12.76 mmol) of the Product of (72i) from Step A. 
via substantially the same procdure as described for Example 358, Step 
A, to give 4.34 g of the product compound. Mass Spec: MH + = 356 



Step B: 




PRFPARATIVF EXAMPLE 73 

N0 2 




N 
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Step A: 



ul 
U 

□ 
W 




Combine 1.6 g of the Product (54!) of Preparative Example 54 Step 
B 12 mL of CH 2 CI 2 . and 1.16 g of tetrabutylammonium nUrate, cool to OC 
and slowly add (dropwise) a solution of 0.8 g of TFAA m 2 mL of CHaCfe. 
St'for 6 hours at 0°C, let the mixture stand at 0°C overnight, then wash 
^ essively with saturated NaHC0 3 (aqueous), water and bnne, and dry 
ZTZsl. Concentrate in vacuo to a residue, then chromatograph 
(la g I 30o/o EtOAc/hexane) to give 0.38 g of the product compound. 



Step_B: 



N0 2 






Hydrolyze 0 0.38° g o. the Product of Step A via substanfeHy the same 
procedure as described .or Example 358. Step A, to give 0.235 g of the 
15 product compound. 
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EXAMELEJL 




Preparative Example 1 . Step G). 271 g \ ^ a , 

hydrochloride, and 242 mg (1.8 mmeO o. HOW . 5 n, 
. n V 5 » C and under a nitrogen atmosphere was added drop ^ ^ 

5 10 ^^Hrr:— ^U-warmto 

m 5 mL of dry CH 2 CI 2 . » ne re* water and 

room temperature. After ours « organi0 portions 

produot^waspun,^ 

3 S0 'Te— J, fte same procedure as set « = ^ 
usi ng the carboxy,ic acids se, coJn 2 



S 15 



Formula 500.00: 




(500.00) 



25 wherein 



R is the substituent in Column 2. 
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EXAMPLE l 
2 


COLUMN 1 

" OH 

°% 


COLUMN 2 


COMPOUND 
glass 


3 


OH 

o^^o 


<A 1 

O^N^O 

H 


white powder 


4 


° Vi 

ch 3 




| 1 

white solid 


5 


OH 




\Aihito rrvstals 
mp 200°C 


6 




_ 


mp 
122 - 125°C 
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T^R) F ? continued 



pyAMPLE 
28 


COLUMN 1 | 

OH q 


COLUMN 2 


compound 

glass 


29 


OH 


1 


glass 


30 


OH yH 
0 <Js ^N 

o 


o^* > "y^n 

0 


mp 

211 - 215°C 


31 


OH 

N02 


N0 2 


yellow solid 


32 


OH 




white solid 


33 


OH 

o*^-r^N 

HO N OH 


1 _ 
O^ 

HO^" N ^OH 


white solid 


34 


0 

O 


1 r^n 


glass 


35 


OH 


o^r\ 

<V^o 


solid 
mp 
190 - 193°C 


36 


OH 




solid 
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EXAMPkE^ 




To a solution of 1.0 9 m (3.22 mmole) of ^(e-ohloro-W-d^ydro- 
11H benzol 6]cyclohep.a [1.2-b] pyridin-11-ylidene) pipendme and 0.29 
ToTZ ^ 1 20 mL o, dry CH 2 C, 2 a, 0°C and under an argon 

pVAMPLE 51 

Bv essentially the same procedure as set forth in Example 50 but 
using ,h a id chToddes se, forth in Column 1 . in Table 3 below.n Place o, 
2 hLheneacetyl chloride, one can obtain the compounds listed ,n 
Cdumn 2 o, Table 3. The compounds listed in Table 3 refer to 
compounds of Formula 500.00: 




(500.00) 



) R is the substituent in Column 2 
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By essentially me same procedures as set forth in Example 50 
above, or Example 4 of US 5,089.496^1 usmg 



ch 3 o 



■ lroo .4 (8-chloro-5,6-dihydro-1 ia-benzo[5,6]c y cloheptal1 ,2-b]- 
^nCdene^ne, one cancan the compound 



CH3O 





O CH 3 



as a white solid. 




15 



■„ » „f a 5 a (27 2 m mole) of 8-chloro-11-0-P'Perazinyl)- 

Exam p,e 7) in 258 mL of « 

an argon atmosphere was added 2*8 , (2 q) ^ 

morpholine, 7.81 g (27.2 m mole) of DEC, 3.68 g t 
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and 3.72 g (27.2 m mole) of 4-pyridylacetic aoid. The 
at room temperature for 22 hours. The mixture was poured hnto 33 «0 mL 
of CH 2 CI 2 and washed with 500 mL of water. The aqueous layer was 
Ira* ed with 500 mL of CH 2 CI 2 . The oombined organ,o porhons were 
J S Z ter MgSO. filtered, and oonoentrated in vaouo. ^e -due was 
ourified by silioa gel column chromatography us.ng a solution of 1.5/o 

( 10 % NhIoh in MeOH) in CH 2 CI 2 . The product was obtained as a wh„e 

amorphous solid, M.S. (Mass Spec) M+= 433. 

By essentially the same procedures as set forth in Example 75 

above but using the compounds set forth in Column 1, Table 4 below ,n 

p'ace o, 4-pyridy.acetic acid, one can obtain compounds of the formula 

R (510.00) 
wherein R is as listed in Column 2 of Table 4. 



TABLE 4 







COLUMN 2 


CMPD 


EX. 
76 


COLUMN 1 

O 


6 ° 

o^ N ^0 
o 


white 

amorphous 
solid 

Mass Spec 
M+ = 501 


77 






white 

amorphous 
solid 

Mass Spec 
M+ = 512 


78 


OH f^t 


xo 


white 

amorphous 
solid 

Mass Spec 
M+ = 433 
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IABJ F 4 - continued 







COLUMN 2 


CMPD 1 


EX. I 
79 


COLUMN 1 l 

oh r^jj 


I 

jO 


white 

amorphous 
solid 

Mass Spec 
M+ = 508 


80 




rS 


white 

amorphous 
solid 

Mass Spec 
M+ = 432 


81 


H SH 
OH I I 

0 


f ) H SH 

0^ N Y^CH3 
O 


white 

amorphous 
solid 

Mass Spec 
M+ = 459 



FXAMPLE 82 

a rH| ^ u [M o.M.PVHinYi ^PFTYl )-4-PIPFRinYLl-6,lV 
pmXB BQ^BEtgCaS nTYH QHEEI&O ?-hl-PYRiPINE 




Dissolve 0.1 g (0.32 m mole) of 8-chloro-11-4-piperidyl]-6.11- 
dihydro-5H-benzo[5.6lcyclohep.a[1 ,2-bl-pyridine (from Example 233). 
10 0 06 g (0.32 m mole) of 4-pyridylaoetic acid, 0.092 g (0.48 m mole) o 
DEC 0 065 g (0.48 m mole) of HOBT and 0.048 g (0.50 m mole) of N- 
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„ , „.nuF and stir at room temperature for 18 
methy. morphoiine in 5 rnLo. DMF a nd st r a 
hours under nitrogen. Concen rate under vac ^ 
100 mL each of BOAc and water. Dry th orga" c V ^ 
suHate and concentrate "^-^'^^ Methane and 2% 
ch romatogra P hed on siiica g< u n 98 * as , 

MeOH, saturated with ammonia as the soiveni, g 
white waxy solid, mass spec M+ - 431. 

F V WP' * 82A .,, 




5 sssxs :::: = - mP = 

pv AMPLE 82 

20 cYja^bEEIMl^ta^B^ 




^•OS0 2 CH 3 



phenylethylcarbonyl)-4-pipar.dyl,dene)-6,1 d,hy 
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and stir under nitrogen. Add 0-«0£3£ >, vacuQ and trlturate the 
cv AMPLE 84 




15 



20 



^ 

^OS0 2 CH 3 

. i i o r hinro-11-[1-(2-methanesulfonyl- 
Dissolve 0.3 g (0.56 m ^\«****° '-dihydro-SH-benzo- 

I5,6loyclohep.a-[1,2-b]pyridine (Formula 5* ^ xa ^ ' 
DMF and add 0.2 » (0.6 m mole) o ces urn^ P [eaotion 
described in Synthetic Communicahon 1*553. J96 ) ^ 

a, 80°C for twenty hours then ^Ine as the 
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P XAMPLE_S5 




10 g 



15 



Dissolve 0 46g (1.7 m mote) 0. 8-chloro-1 HM2-hydro*ye»hyl- 

^:TsZ*^0U^ P-Phine and 0.36 
under nitrogen. Add 0.55 g (2.1 m m ?0 „ c 
0 (2.1 m mote) of diethyl azodioarboxylate. Stir ved jn 

«or 3 days, then concentrate ^^^C^e, layer was 
50 mL of 1 N HC, and washed w,.h 100 mL of BOA J ^ 
neutralized with 1 N NaOH -cue. The 

T X^—aphy using 9 0 % BOAc and 

S ^aste lent. gLg the product as a white solid, mass 
spec. M+ = 534. 

PYRIDINE 




10 
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Dissolve 0.50 g (0.12 m mole) of S-chloro-ll-lHHS-pyridy,)- 
rnethyicXn^^^ 

====== 

Z Na CO, and extracted with CH 2 CI 2 . The organic layer was dned 

concentrated under vacuo giving the product as a wh„e 
solid, mp = 92-93°C. 

PVAMPLE 87 
ePgRiDYUDENEtSH^B^^ 





(5.24) 



XX) 



20 



25 



as a white waxy solid, mp = 162.8-163.4 °C. 



- 165- 



EXAMPLE-18Q 

EEEBiDlNE 




Oissolve 0,8 , (0.51 mm*) - ■ »JJ 
p i peridy,iden e ,-6,11-dihydro.5H-ben 2 c 5,6* ^^)o,DEC. 

0 .088 9 (0.51 mmole ) 4^0 . N . methyl 
0.0829 (0.61 mmole) HOB ^ ■ ^ nj(rogen . 

10 morpholine in 5 mL of DMF and stir to ^ Qry 

Concentrate under vacuo and part.o b ~ The resulting 

organic iayer over sodium «««^ J^^T^ and 5% 
residue is chromatogaphed on »<«0^ 9 ^ pr0 2 duct is obtaine d as 
MeOH. saturated with ammonia as the solvent. 
15 white solid, mp = 113-1 14 °C. 

f vampiE 181 




20 



25 



~*zssssssssss? 

E£AMELRJ££ 
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10 




mm0 le) in 5 ml of anhydrous^ CHaCfeTh^ ™« c , 2 
temperature for 20 hours. The ^^^h. port i 0 n was 

and washed with 100 ml of saturated NaHCOa. The organ P 
dried over MgS0 4 , filtered, and concentrated ,n vacuo. _The^e due 
ourified by silica gel chromatography using a soluhon of 1.0/. (10 -A 
Sow in MeOH) in CH 2 C, The product was obtained as a wh„e 
amorphous solid, M.S. (Mass Spec) M + = 433. 



pVAMPl E 183 




15 



20 



To a 5 0 ml reaction vial was added s-chloro-U-O-piperazinyl)- 

^ a^^ — - -ue was 

ou*d by silica gel chromatography using a solution of 3.0% (10 A 
Eoh in MeOH) in CH 2 C„ The product was obtained as a wh„e 
amorphous solid, M.S. (Mass Spec) M + = 434. 
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10 



The title compound from Preparative Example 11D (0.5 grams) (1.5 

under the conditions described in Example 75 to g.ve the 
(Yield: 0.439 grams, 95%, MH+ 449). 

p ^MPI.E 185. 

1-N-OXIDE 




15 



The title compound from Preparative Example 11D (0.5 grams) (1.5 

0 give the title compound (Yield: 0.6454 grams, 92%, MH+ 465.2). 
cv^MPIF-186 
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^ Pvamole 75 was reacted with benzyl 

the title compound (Yield: 79%, MH+ 447). 

FX AMPLE 18 Z 

By essen,ia,i y me sa.e ^^^^Z^o- 
♦•.«n that ^-ethoxvcarbonylaminopyridme or 2-etnoxyo* y 
' SnPretX Bxa m ple1 2 , is use, instead o, using 4-e.oxy- 
carbonylaminopyridine, the compound 





White amorphous 
solid, MH + 434.3 



was obtained, respectively. 
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pyMIPI E 188 

CABSQXAM1Q£ 





i 

CH 3 

(23.1 mmoles) in DMSO 25 ml) ^ ^ apd , he 

minutes . W^^SSL Tne mixture was poured into 
1 o mixture was stirred at 25 O to (mag nesium 

15 (Yield: 6.28 grams, 61%, MH + 448). 

e> «„,,», ~ — - •»«- i ;, E b :** B 7 :. „ 




(510.00) 

wherein R is as listed in Column 2 of Table 5. 
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TABLE_5_ 



pv | COLUMN 1 _ 



189 




COLUMN 2 

T 



O 



CMPD 
white 
amorphous 
solid 
MH + 475 



N(CH 3 ) 2 




(H 3 C) 2 N ^ 562 ^ 



190 



O 



white 
amorphous 
solid 
MH + 460 




CH 3 
CH 3 



_ (5.631 



191 



HO 




CH 3 



o 




CH 3 



JL64J. 



white 
amorphous 
solid 
MH + 447 
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Tft m E 5 - coDiipued 



EX. I 
195 


COLUMN 1 I 
OH Zu I 


COLUMN 2 I 

i ; 

f | (5.68) 
INT 


CMPD 
vhite 

amorphous 
solid 
MH + 439 


196 


0 

6 


f ""1(5.69) 

6 


white 

amorphous 
solid 
MH + 433 


197 


o 

6:, 


i 

Q ( 5,0, 
N 


white 

amorphous 
solid 
MH + 449 
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I££LE 5 - continued 



[ EX. I _ 
201 


r.OI UMN 1 


p.niUMN2 
(5.74) 


CMPD 
white 

amorphous 
solid 
MH + 453 




202 I 


°Y° H 

0 


. wnne 

jjj amorphous! 

r ^v^) s ° nd 

1 1 1 mu+ sot; 1 
L J I Mn + odo \ 


203 


Trifluroacetic Acid 
deprotection of 
Compound 5.75 
of Example 202 


. 1 white 

N amorphous 

( ^1(5.76) solid 
L MH+525 
N 


204 


OH 

o 


. 1 white 
n 1 amorphou 
( J (5.77) solid 

MH+497 

2 1 


s 



- 176- 
XAB1F fr-flftP tinued 



EX. I _ 
210 ( 


COLUMN 1 _ 
OH H 


COLUMN 2 I 

1 * 
^ N >s (5.83) a 


CMPD 
/hits 

morphous 
olid 

JIH + 505 


211 


OH H 


- N -j (5.84) 


white 

amorphous 
solid 
MH + 505 


212 


OH H OH 


i 

r^S (5.85) 


white 

amorphous 
solid 
MH + 505 


213 


OH H 

oVy°^ 

RT ° 


1 

|^ N v. (5.86) 
N H 

J N 0^ P* 1 

° jT T 


white 

amorphous 
solid 
MH + 595 


214 


OH H 


1 

f *S (5.87) 
N H 


white 

amorphous 
solid 
MH + 561 
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jAPI E 5 - continued 



□ 

m 

yl 

M 

in 

M= 

n 
W 

y 
ru 



EX. I _ 
215 


COLUMN 1 _ 
OH 


COLUMN 2 ■ 

C>- 88) I 


CMPD 
hite 

morphous 
olid 

dH + 461 


216 


-5>° 


(5.89) 

Per ° 


white 

amorphous 
solid 
MH + 591 


217 


OH H 

O 


1 

^N. (5.90) 
H 

O 


white 

I amorphous 
solid 
MH + 503 


218 


OH H 

OH 


1 

r Nv i (5.9D 

V H 

Hi 

I OH 


I white 

I amorphous 

solid 

MH + 519 



By essentially .he same procedure as set forth in Example 1 but 
usin^assetU^ 

Formula 500.00: 
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cv^MPI E 223 




The title RW diastereoisomer from Preparative Example 19 was 




10 



15 



The title S(-) diastereoisomer from Preparative Example 19 above 
was relcted with 3-pyridy.acetic acid under the --ond, ohs as 
described in Example 75 to give the title compound (Yield. 96 /o. MM 
433). 
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10 




The title R(+) diastereoisomer 



from Preparative Example 19 was 



434). 



HE£IM1^21E1BL' 

pfrPRQXAMIPE 




15 reacted with a-ethoxycarbonylaminopynd.ne under the sam 
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as 
434). 



described in Example 75 to give the title com, 



pound (Yield: 80%, MH+ 




» sssksbW 

52%, MH + 481). 
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sssssssss. — 

53%, MH+ 481). 



10 




- 183- 

™ ,,» RW <,,„.— «- ~»»'™ « r: 
-r.sr«=i 

467) - n m (8 ^hlqbQ^1JJ21^^ 




,CH 3 



rfrom Preparative Example 19 was 
_ acid under the same conditions as 
> the title compound (Yield: 93%, MH+ 



The title S(-) diastereoisomer t ^ 
10 reacted with 1-N-acetylisonipecot.c ac.d under ^ % mr+ 
described in Example 75 to give t 
467). 



pvAMP| E 227 

COODE 

.CI fi 
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a m n Q33a(3 mmol) ot 4-(8-chloro-5,6-dihydro-1 1 H- 
T ° \ m 7Zl<??W^ .ylidene).pi P er idi ne (product from 
benzo-15 eicycohe a 1£b]W » o) 4 . pyridy , aoe ,ic acid N- 

Preparahve Preparativ e Example 8) Vhydroxybenzo- 

oxide (prepared as described .n r P en 
triazo ,e (0.40 9 , 3 mmo - ^ « 

atmosphere was added N- metnyi m „ ature . The volatiles 

were stripped off and the resulun 9 jce wfth Et0 Ac. 

water and E.OAc. The ™ so, and concentrated. 

The crude product was pur ,ed v a ^ w 

MH+446). 




20 



25 



solid (mp = 12C-121°C,MH+=466). 
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QXiQE 




n- y ,idene).VU3. P y ri d« 

dissolved in dry CH 2 CI 2 (50mL) at -10 C. MCP t re for 95 

5.13 mmo.) was added and .he *^*^£L J sulfite and ,hen 
minutes. The reaction mixture was ™*f^™sO< and , he n 
*h 10% NaOH. The organic ^ "^^V 6% an d then 

(0.2g, 0.77 mmol MH+=446). 

^^^^ 



20 
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H (3-pyridinyl)acetyll-p.per.d.ne the title 
off-white solid (MH+=446). 




\^OEt 

V" O 

b enzol5,6]oyclohep.al1.2-blPyn*e • 3°6 ^ was , hen 
CH 2 C, 2 a. -10"C. 3-Ch.oroben-c a ^£ Jhe reaction 

added and the reaction rondure stirred I to ^ bisuffite 10% 

mixture was taken up in CH 2 CI; ! an eluting , jrst 

(2.7g, MH + 399). 



10 



15 
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10 



15 




By essen ti a„y the sa.e procedure as set **. n E. 

usi n 9 ,U ace«c acid ^J^SSS^"- 
pyrid yl acetic acid N-ox,de ^ch'oro V P P ^ ^ ^ 8 _ 
dihydro-SH-benzolS.ecycoaP «^^ H ^ i6lcyetah ^i^. 
^SSST- olned as a w h i,e so, ^05- 
107°C, MH+=462). 

EXAMPLE232 

20 DIOXIDE 




188 - 

using 

5 was Obtained as a light brown toHdC MH =462). 

EXAt4ELE-233 

10 ^^Eim^^ 




15 



20 



To a soiution 66,7g (O.^mole, *-<££E^ ™ 

Praparative Exampie 1 Example, step G) .n ^ was 
aluminum hydride (24.32 g . 0^64 ^ ° then cooled t0 room 

— <° r6,l ~o«, X followed by dropwise 
temperature and - 3L of dietnyi ei pre cipitate terms, 

addition of saturated sodium sulfate unt.l I . stjrred )or 30 

mi nu«es. All the volaules were the remo ^ ^ 

mixt ure was ohromatographed on a *a ge 

30 m.QXlD£ 



25 
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By essentia,* <he same procedure as -^fSS 1 
usin g 3-U -tic acid 

pyrWyl acetic acid N-ox, e -JJJ^ ^ Examp ,e 233A , 
5H-benzol5,6]oycloheptan.2-b]Py"*n < * 6lcyoto hepta(1 ,2- 
ins «ead of 4-(8.ch,o I o-5,6.d l hyc )r o- 1 H b z 1 ^ ^ as a 
blpyridin-n-yUdeneVptpendme, the We P 
JhL solid (m p=117.l18'C,MH + =414). 





15 



By essence ^ 
using 8-chioro-6,11-dihydro-11-(4-P Per,d,nyO . (8 . chloro . 5 , 6 . 
.^pyridine (product from Examp 23 3A) s ™ Mne 
dihydro.11H. b enzoH56)cyc^^ 
(pr0 duc. trom Preparatrve Example , 
obtained as a white solid (mp=125 126 o, 
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EX&MELE-235 




10 



15 



mu) was then added and the reaction — - e te ^ 
overnight. All volatiles were s npped o« and e c ^ ^ gjve ^ 
purifi ed on silica ge, column eluung 

wle oompound as a *M. sol,d(MH ^^^^^ 
NLQ)0DE / v 




'V^OEt 

By essential the same procedure as - "^^J f ' " 
usi ng ethyl ^^^-*f°^^S^U^ 

20 ^C^SU* - » — was obta,ned 

:ra W hi«iso;id y (rn P =81.7-82.5OC,MH + --400). 
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C. 



4 (8 cHLQB2^21HffiBQ*b^^ 




N4QXIDE 




(5.110) 



15 



20 



Bv essentially the same procedure as set forth in Example 227 but 
62.3°C, MH + =448). 
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117.6°C, MH+=448). 

p yftMPLE 237 

QXIDE 




20 



srr^ssssrs. 
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70/ moOH saturated with ammonia in 
purifie d on silica gel elut.ng <»* > ie,d MH+ 

CH 2 CI 2 to give the title compound as a white soiraiu a. 

464). 

PX AMPI E 238 

OX1QE 



io 



15 




white solid (mp=85-85.6°C, MH+-464). 

cvftMPI.E 239 

20 PIPFRIDINE . . 

MeO- V^CI 

If NS^-^ 

1 





(5.114) 



10 



- 194- 

«««H..rp as set forth in Example 180, but 

SalSS-e *e ,,e compound was obtained as a - 
solid (MH+ 460). 

pVAMPLE_24 Q, 

PIPFRIDINE 




(5.115) 



20 



SSTS e — X-e -o, 3, mL ) was a dd e d and 

===^^ 
eiuting with 3% MeOH saturated w,th ammonia in CH 2 CI 2 g> 
white borate sal. solid (O.Hg. 61% yield, MH+ 446). 
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pvAMP | F 246 

- ' X ^ .CI 





(5.121) 



no 



10 



Bv essentialy the same procedure as set forth in Example 180 but 

compound was obtained as a glassy sobd ( MH+ 508). 

CVAMPI E 247 





(5.122) 



15 



20 



By essentialy the same procedure as se, 
obtained as a white solid <mp=9 2 .93°C MH + 508). 
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pv AMPLE 248 
a u 8 DlC HLQBC^^^ 



10 



15 




•CI 



A solution of the title compound from Example 230 (1 .7 grams)and 
phosphorous oxyohloride (21 mL) dissolved in chloroform (12 mL was 
stirred a. reflux for 1 hour. Concentration in vacuo prov.ded a res.due 
1^ :1 diluted with CH 2 C, 2 and washed with saturated aoueous 

dichloro compound (0.34 grams. 20% y.eld. mp 84-91 C MH I 46 , 
t „e title 2,8-dichloro compound (0.18 grams, 11% y.eld. mp 163.8 164.6 
•C, MH+ 464). 



- 197- 
pv AMPLE 249 

pYFU pisivi AC.E TYI yP'PPRlDINE 
CI 




A mixture of the 4.8-dichloro compound from Example 248 (0.5 
grams) HOBT hydrate (0.4 grams) and anhydrous DMF (20 mL) was 
s Z a, 25°C under N 2 for 5 days. The mixture was concen grated ,n 
, acu o, diluted with CH 2 C, 2 , and washed with 1 N aqueous NaOK The 
organic phase was dried over anhydrous MgSC, oono n ^ " ^ u0 
and purified by flash column chromatography (s,l,ca gel) us.ng W 
MoC-h" H 2 C, 2 to give the title compound (0.58 grams, 96%. mp 98.6- 
101.6 °C, MH+ 563). 
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py AMPLE 250 

inn ma n ~rr - ^"""""-"h-pfnzqis ^yclo- 

EIPERIPINE 

CI C ' 




A mixture of the 4,8-dichloro product from Preparative Example ,28 
(1 91 qrams), 3-pyridylacetic acid hydrochloride (2.1 grams), DEC ( .6 
^ ^) »orpholine (1.4 mL, and anhydrous 
stirred at 25 «C overnight. Concentration in vacuo prov.ded a residue 
which was diluted with CH 2 CI 2 and water. The organic P^""** 
over anhydrous MgS0 4 and concentrated in vacuo to prov.de the title 
compound (2.2 grams, 87%, mp 59.8-63.5 °C, MH + 464). 
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FXAMPUE 251 

1 f1 ff1 H pF K l7 n T p. A 7ni -1-Y l ^QXYl-R- CHI QRQ-^ B-PIHYPRQ- 
11H -p F M 7 nr. fi iCY-1^HFP^[i P-MPYRiniN-1 1-YI lPFNEM-(3- 
pypmiNYLAr FT^I yPIPPRlDlNE 

CI 




10 



15 



The 4 8-dichloro compound from Example 250 (0.8 grams) was 
added to a solution of HOBT (1.2 grams) and sodium hydride (0/I4 grams, 
60% in mineral oil) in anhydrous dimethyl-formamide (60 ml_). The 
resulting solution was irradiated with a 200 W lamp while « a 25 C 
for 60 hours. The solution was poured into 1N aqueous NaOH while 
stirring and an additional 400 mL of water was added to the result.ng 
mixture. Filtration provided a solid which was washed with water several 
times The solid was dissolved in CH 2 CI 2 -acetone, dried over anhydrous 
MgSC-4, and concentrated in vacuo to proved the title compound ( 0.87 
grams, 90%, mp = 120-122°C, MH+ 563). 
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py AMPLE 252 

pippRIDINE 




To a solution o, the title oompound form Example 251 <Q J grams) 
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FY AMPLE 253 



BENZOIC PIQYCUQbiEPmU 



pYR| pi N vi AHFTYI VPI PERIDINE 
OH 




J /=N-H 



To a solution of the title compound from Example 252 (0.19 grams) 
and glacial acetic acid (4 mL) was added a 0.7 M bromine-acehc aod 
soiuUon (0 7 ml) at 25°C under N 2 . After 10 minutes, water was added 
°nd I resulting solid was filtered and washed with , wate, ■„ era, „mes 
, and dried to give the title compound (0.18 grams. 71 ft. MH 526). 

pXAMPl E 255 
1 [n ^ r n pn.A.fMFTHYl THIOl -5 fi-niHYPRO-HH. 

5 pyoiniMYI AOETYI VP IPEPIPINE 

CI - 




A mixture of the title compound from Example 250 (0.26 grams), 
sodium methy.thio.ate (0.06 grams) and anhydrous DMF (10 , mL was 
stirred while being irradiated with a 200 W lamp for 1 hour. After stirnng 
20 an agonal 12 hours a, room temperature without irradiation, the m,x«ure 
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was concentrated in vacuo, diluted with CH 2 CI 2 , and washed with , 1 N 
aqueous NaOH and brine. The organic phase was dried over anhydrous 
M 9 S0 4 and concentrated in vacuo to afford the title compound as a wh.te 
foam (0.3 grams, 100%, MH+ 476). 

FXAMPU^ 256 

PYpi piMVl AHETYLVPIP ERIDIN^ 
SMe 




10 



15 



To the title compound from Example 255 (0.18 grams) dissolved in 
anhydrous THF (10 mL) was added 30% aqueous < 3 
mL) and the resulting solution was stirred for 12 hours a. 73 C. The 
To'ution was concentrated in vacuo, diluted with CH 2 CI, and washed w„h 
water The organic phase was dried over anhydrous MgS0 4 and 
oZ ntrated I vacuo to afford the title compound after preparative plate 
chromatography (silica gel) using 3% MeOH. C H 2 C, 2 (0.04 grams, 26 
MH + 492). 



-203- 



EXAMELE257 

MFrH v| [ [P-r-Hi ORO.6.11- PIH YnR O- 11-[1-f1-0XQ-g-(3 ^ 

p YR | PI N v, ^PTHYI h-piperidinyUD EMH 5 HrB £ NZ QI5 filCYClQ- 

HFP W p.hiPY RlPIN-^-V' TTHIOI ACETATE 

CO9M© 




A mixture of the title compound from Example 250 (0.26 grams), 
sodium hydride (0.08 grams, 60% in mineral oil), methyl thioglycolate 
(0.19 mL) and anhydrous DMF (15 mL) was stirred while being mad.ated 
with a 200 W ,am P for 16 hours. The mixture was diluted w,.h MeOR 
concentrated in vacuo, diluted with CH 2 CI 2 and water, and washed w,th 
1N aqueous NaOH and brine. The organic phase was dned over 
anhydrous MgS0 4 and concentrated in vacuo and the residue punted by 
preparative plate chromatography (silica gel) us.ng 3% MeOH-CH 2 CI 2 to 
afford the title compound (0.05 grams, 15%, MH- 534). 



u 

Q 
□ 
rU 

m 

N • 

yi 



0 
O 

5 
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py AMPLE 258 

p YR1 pi ^vi AOETYI VP IPER1PINS 




5 A mixture of .he title compound from Example 250 (0.25 grams) 

so« r e ( 0, 1g rams 5 e0^ 

10 provided the title compound (0.02 grams, 8%, MH 552). 

FVAMP1E 259 

a r« PHI ORO-5 6 n.MvnRO-4-f(r rCTHYl -QU.TFTRA70L-5- 

^^^^^^^^^ 

15 ^-PVRiniNYLAC£ IYUi£i££BiDIN£ 




'"i 
m 



merc ap«o.1-me«hyl.e.razo,e sodium sa , (a6 gra ms) a » 

(10 mL) was stirred whiie ^^J^ the title compound 
Isolation and purification as in Example P 
5 (0.2 grams, 68%. MH+ 544). 

pv^l^ pi P 260 




15 



> ct M ln 08 mU and anhydrous DMr- ^ nii_; 
grams), Et 3 N (0.0b mLj * „ rrtv;iH pd a residue which was 

*rrc££^^^^ Theor9anic 

r r d^rlvdrous MgS0 4 and — 
provide the title compound (0.02 grams. 50%. mp 59.8 63.5 



-206- 
AMPLE 261 

CI 01 



10 



15 




A portion of .he stock solution of 3-pyridyHsocyanate (32 mL) 
prepared as desoribed in Preparative Example 33 was added to he 4,8 
d chTo produo. from Preparative Example 28 (1 .37 grams) and he 
die P ° ,. rari a . 25 o C for 4 days. The mixture was evaporated to 
nr^d r s was° t aKen y up in CH 2 C, 2 and washed with 

MeOH-CH 2 CI 2 as eluent to give the title compound (Yield 1 .25 grams, 
70%, MH+ 465). 



□ 

o 
ru 
en 

in 
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pYAN7 )PLE 262 

^^^^^^^^^^ 
PYpipYU,-! .p.PFRiniNECABBQXAMlDE 

N 
/ 




15 



To a sdution o. the title compound from Example 261 (1.0 grams, in 
Hn, DMF (60 mL) was added HOBT (1 .4 grams), sodium hydr.de (0.2 
d ;ams M 6 r itinera, oil, and ^^^^ZZ> 

Ch2 and saturated aqueous sodium bicarbonate and a«er two hours, 
*efr gan c phase was separated, dried over MgS0 4 and concentrated. 
Puri.ica.ion by .lash column chromatography (.Ac. gel) us.ng ,3-5 A 
MeOH-CH 2 cl aflorded the title compound (Yield 1.1 grams. 87%. MH + 
564). 
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F y AMPLE 263 

pipppiniMFCARBOXAMlDE 

^A-N-r OH 




5 To a solution of .ha title compound form Example 262 (0 86 grams) 

•ssssssssssssssa 

with ammonium hydroxide to give the title compound (Y.eld 0.47 grams, 
69%, MH+448). 

FY AMPLE 264 

1-PiPFRiniNECARROX AMIDE ^ 
OH 
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To a solution of the title compound from Example 263 (0.34 grams) 
and glacial acetic acid (10 mL) was added a 0.7 M 
solutL (4 mL) at 25°C under N 2 . After 10 minutes, water was adde and 
the resulting solid was filtered and washed with water several times and 
dried to give the title compound (Yield 0.31 grams, 67%, MH + 527). 

py&MPI R 266 

I fn 01 II QBQ 5UJSENZQ15 SK3CI QHFPTM1 ?-hlPVPIPIN-11- 
Y| ).i.ra.PYRiP IMY' AnFTYD-PIPERIPINE 



10 



20 




(5.138) 



The title compound from Preparative Example 34C (2.0g, 6.4 
m mole) was dissolved in anhydrous DMF (70 mL, and the solution was 
cooled with an ice bath for 30 minutes. 4-Methylmorpholme (3 3 g, 32 
mmole) DEC (1 .8 g. 9.7 mmole) and HOBT (0.87g 6.4 mmole) were 
Tded to the cold solution. 3-Pyridylace.ic acid (0.88 g, 6.4 mmole, was 
added and the cooling bath removed. Stir the mixture at room 
temperature for 18 hours. The reaction mixture was evaporated to 
dryness and the residue was diluted with water (50 mL). The aqueous 
mixture was extracted with EtOAc and the combined extracts dned 
(MgS0 4 ), filtered and evaporated. The resulting residue was purrfed by 
silica ge chromatography using a gradient of 97% CH 2 CI 2 / 3% MeOH 
salald with ammonia to 93% dichlorme,hane/7% MeOH saturated w„h 
ammonia as eluent to give the title compound (0.87g MH+ 430). 
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6 The title compound trom ^J^^^SS 

3-pyridylisocyana.e, similar to me procedure ,n Example 
title compound (MH+ 431). 

-^ci 

"V-ci 

w 




afford the title compound (M+ 458). 
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10 




(5.140) 



Sdy.ace.ic acid, to give the ««e co m pound (M* 430). 



CH 2 CH 3 




(5.141) 



1 5 69.8°C). 



67.2- 
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15 



Th e title compound from 

(from Preparative Example 33) The ire This so | u tion was washed 

dryness and the residue dissolved ,n CHzCfc ™ 
w Uh saturated sodium bicarbonate sol bo and I by 
tmer ed and evaporated to give a ""^^^y^ MeOH 
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ammonia. The title compound was obtained as a yellow solid (0.13g. 
13%, M+ 465) 

EXAMPLES mmtK . 





(5.145) 



XX) 



Tne ,i,,e compound trom Preparative Example 37B « > treated as 
descibed in Example 266 to give the title compound (MH 428). 

pvaMPI F 277 





XX) 



15 



N 
H 

The title compound from Preparative Example 37B above was 
seated E ^Lbed in Example 261 above to give the title compound (mo 
95.9 - 97.6°C). 
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p y/vMPI E 278 

EIEEBIDINE 





The title compound .rom 38 
descibed in Example 266 us.ng 3-pyridylace,ic acid, ,o 

(described in Preparative Example 1 0B) in place ot o py 
give the title compound (M+ 456). 

cvampi E 279 

P1PFRID1NE 





(5.147) 
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61 1.dihydro-11-(4-piperidinylidene)-5H.benzo [ 56lcyc.ohepta [ 1,2-bl- 
pyridin-5-one to give the title compound (M+ 443). 

PY AMPLE 28Q 

rTfTYl VPIPPB'DINE 





XX) 



10 



The preparation of the starting material for this reaction was 

by Piwinsk,, ^■■ Won ^ ^ ^ 6 was foUowed using 8 . chto ro- 

hepta[1,2-b] P yridine to give the title compound (MH+ 446). 

FY AMPLE 281 

PjPERJDINE q 




(5.149) 
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The procedure of Example 279 was followed with the exception that 
4-pyridylacetic acid was used in place of 3-pyridylacetic acid to give the 
title compound (MH + 444). 

FY AMPLE 282 
1 fn chj CBQzS K-niHYDRO *i-HYnROXY-1 1 H-BENZQ- 
I ^ ]C Y£L^HEPIAU ? -h1 PYRIDIN-11YI I0FNE, )-1 -(4-P JjfBIDlNYLi 
^QEJYIVPIPERIPINE hq 
HO 




10 



15 



(5.150) 



The procedure of Example 280 was followed with the exception that 
4-pyridylacetic acid was used in place of 3-pyridylacetic acid to give the 
title compound (MH + 446). 

FXAMPLE 283 
* m .nut ORO-fi fi.niHYn"n.R.nXQ-11H-RENZO[5,6l- 

CYOQHEPmi^b]^^ 

P1PFRIDINE Q 




20 



(5.151) 



The preparation of the starting material for this reaction was 
described in The Journal of Organic Chemistry, 1990, 55, pp. 3341-3350 
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blpyridin-6-one to give the title compound (M* 444). 

pYAMPI E 284 

rVFTYl ypiPFRIDINE 




15 



(5.152) 



The preparation o. the starting material .or this reaction was 

described in Tne Journa, of Organic Cnemlstry, 1990. 55 pp. 3341-3350 

S** J.J-; Wong. J.K, Chan, T.-M, Green, M.J, and Ganguly, AX 

The procedure described In Example 266 above + 
ch,orl6,11.dihydro.6.h y dro X y-11-(4-piperidin y lidene)-5H-ben Z o [ 5,6 l 

cyclohepta[1,2-b]pyridine to give the title compound (MH 446). 
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ElEEBlDiNE 

O 




10 



x r- or* was followed with the exception that 

title compound (M + 444). 

m PHI ORO-SJ^HYDRQdS^^ 
ACEBlMPEBlDiNE 





(5.154) 



15 



h ro nf Fxamole 284 was followed with the exception that 

4 . py j;:rr::i ssv- - a Cid » *. « 

title compound (MH+ 446). 
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10 



r , | . nr) pooo 7 OBOAND290 

Bv essentially the same procedure as in Example 1 . but using 
etther (R)" rmethoxy-a-arHluromethyD-phenylacetic acid (Exempte 
290) S)-(-)-a-me,hoxy-a.(umurome.hy.).phenylace«c acid (Example 
287 " ofaa-dime.hylpheny.ace.ic acid (Example 289), the compounds of 
Example 290. 287 and 289 were obtained. The structures for these 
coZlnds are in Table 7. Data tor these compounds £ compound o, 
Example 290, white solid MH+ 527; compound of Example 287, wh,te 
soltd MH+ 527; and compound of Example 289, white solid M + 45, . 

F va M pifs?91 222 ,QA 313 AND 314 
By essentially the same procedure as in Example 183 an< i using 
eithe r 4- 3- or 2-ethoxycarbonylaminopyridine and either 4.(8-chloro-5 6- 
5 dtydr -m-ben^ 

ffi btovridine (product of Example 233A), the compounds of Examples 291 , 

S 292 294 313 and 314 were obtained. The structures for the compound. 

a SSi -i • «■ - 294 « ^ n in Table 7 . r T2 To u C 

the compounds of Examples 313 and 314 are given in Table 10 Data 
5 20 ^mpoundo,Examp,e291wasayel,c.s«43U.he 

ii compound of Example 292 was an off white so d MH+ 43. he 

fi compound of Example 294 was an off white solid (MH* 431) the 

B compound o, Example 31 3 was a white solid (MH* 433 and the 

compound of Example 314 was a white solid (MH 433). 

25 EYAMPI E 301 

PIPFRIDINE 




30 



By essentially the same procedure as set forth in Example 180, but 
using 4-(8-chloro-3-me,h y l-5,6-dihydro-11-(4-piperidylidene)-11H. 
benzo[5,61cyclohepta[l,2-b)pyridine (from Preparative Example 3E) 
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instead of 4-(3,8-dichloro-5,6-dihydro-11-(4-piperidylidene)-1 1H- 
benzo[5,6]cyclohepta[1,2-b]pyridine, the title compound was obta.ned as 
an off-white solid MH+ 444 

FY AMPLE 303 

3 1 .p.p ypiniNYl ACETV ! ) -A.p.MFTHYl -B-CHl.ORQ-5 . fr 
p | H vnRO.llH.P ^N'7n f ^ fiiCYCLOHFFTAM P-MPYRIDIN-n-YI IDENE1 ■ 
PIPERIDINE 




10 By essentially the same procedure as set forth in Example 180, but 

using 4-(8-chloro-3-methyl-5,6-dihydro-1 1 -(4-piperidylidene)-1 1 H- 
benzo[5,6]cyclohepta[1.2-b]pyridine (from Preparative Example 3E) 
instead of 4-(3,8-dichloro-5,6-dihydro-11-(4-piperidylidene)-1 1H- 
benzo[5,6lcyclohepta[1,2-b]pyhdine, and 3-pyridylacetic acid instead of 4- 

1 5 pyridylacetic acid, the title compound was obtained as white solid MH+ 
444. 

FXAMPLE 307 

By essentially the same procedure as in Example 1, using the title 
20 compound from Preparative Example 37B, and 4-pyridylacetic acid the 
compound of Example 307. identified in Table 8, was obtained, MH+ 428. 

FXAMPLE 309 
1.1-fA-PYRIDINYi AP.FTYl V4-I2-MFTHY1 -R -OHLORO-5,6- 
25 n,MYnR0.11H.BEM^[^ rvni OHEPTAfl P-hlPYRIDIN-11-YLIDENEl- 
PIPERIDINE 
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By essentially the same procedure as set forth in Example 180, but 
using 4-(8-chloro-2-meth y l-5,6-dihydro-11-(4-piperidylidene)-11H- 
benzo[5,6lcyclohepta[1,2-b]pyridine (from Preparative Example 3E) 
instead of 4-(3,8-dichloro-5,6-dihydro-11-(4-piperidylidene)-1 1H- 
benzol5,6]cyclohepta[1,2-b]pyridine, and 3-pyridylacetic acid instead of 4- 
pyridylacetic acid, the title compound was obtained as white sol.d MH + 
444. 

FXAMPIE311 

1 H „.pvRiniNYl ACET V' BJ8 9 HICHI ORO-'S fi-niHYDRQ-11H- 
B^NZQIS 6ICYQJ QHEPTAU - hlP YRIPIN-1 1-YI IPFNF] - PIPERIDINE 



20 



25 




By essentially the same procedure as set forth in Example 180, but 
using 4-(8,9-dichloro-5,6-dihydro-1 1-(4-piperidyr.dene)-1 1 H-benzo[5,6l- 
cyclohepta[1,2-b]pyridine (from Preparative Example 1H) instead of 4- 
(3 8-dichloro-5,6-dihydro-1 i-(4-piperidyr.dene)-1 1H-benzo[5,6]cyclo- 
hepta[1,2-b]pyridine, and 3-pyridylacetic acid instead of 4-pyridylacet.c 
acid, the title compound was obtained as white solid MH+ 464. 

PXAMPLE 312 

By essentially the same procedure as in Example 182, with the 
exception that 8-chloro-6,1 1-dihydro-1 l-(4-piperidinyl)-5H- 
benzo[5,6]cyclohepta[1,2-blpyridine is used instead of 8-chloro-1 1-(1- 
piperaziny.)-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridineJhe 

compound of Example 312 was obtained as a white solid (MH+ 432). The 
structure for this compound is given in Table 10. 



O 
□ 

m 
m 
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10 



By substituting in Example 75, 0.4g (1 .28mmo.es) of 8-chlc ,0-11- 
(1-piperaziny,).11H-benzo[5.6,cyclohep,a[1.2-b, P yrid,ne(P^ 
Example 38) for 8-chloro-11-(1-piperazinyl)-6,1 i-d,hydro-5H.benzo[5 £ 
cycThepta[1 2-b)pyridine and 0.1765 9 (1.28mmoles) of 3-pyndylacetiC 
SI Z r Jaoetic acid and using the same methoc i as deso r; be ,n 
Lample 75, one obtains the title compound (0.513g. 93%, MH + 431). 

pvAMPI F. 351 




15 
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By substituting in Example 75, 3-bromo-8-chloro-1 
piperazinyD-6,1 l-dihydro-5H-benzo[5,6]cyclohepta[1 ,2-b]pyridine (0.32g, 
0 81mmoles) (Preparative Example 40) tor 8-chloro-1 1-(1-piperaz.nyl)- 
6 1 1-dihydro-5H-benzol5.6]cyclohep^^ and 3-pyridylacet.c 
acid (0 1 17g, 0.86mmoles) for 4-pyridylacetic acid and using the method 
described in Example 75, one obtains the title compound (0.3942g, 95%, 
MH+511). 

CYAMPI F£ 352-353 
By essentially the same procedures as set forth in Example 351 , but 

using 





, place of 3-pyridylacetic acid, one obtains compound^oUhe formulas 





(Example 352) 



(Example 353) 



respectively. The compound of Example 352 is a white amorphous solid, 
yield 65%, Mass Spec MH + 555. The compound of Example 353 is a 
white amorphous solid, yield 59%, Mass Spec MH+ 539. 
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Q 
D 

ru 
m 

Si 

m 



Q 

ru 



pY AMPLE 354 




The title compound from Preparative Example 40 (0.37g, 
0 94mmoles) was reacted with 3-ethoxycarbonylaminopyrid.ne 
(p'epTative Example 12) (0.123g, 0,94mmoles) under essenhally the 
l a rcondLns as described in Example 183, to give the title compound 
10 (0.3164g, 66%, MH+ 512). 

FY AMPLE 355 

W4JH)lCHl^^ 
aJLi2l p™^^ 
CI 




15 
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By substituting in Example 75, 4.8-chloro.1 1 -(1-piperazinyl)-6,11- 
dihy d ro-5H-ben Z o [ 5.6lcyclohsp.al1,2-blpyridine (0.3g, 0-86— 
Preparative Example 41) .or 

benzols 6]cycloheptai1.2-b]pyridine and 3-pyridylacet.c acri (0.1181g, 
a— s, for 4.pyridy,ace,ic acid and " 
Example 75 .one obtains the title compound (0.357g, 88 A, MH 467). 

F/AMPl E 356 

PjPFRIDlNE 
CI 




20 



A mixture of the title compound from Preparat.ve Exampte 46 (0.68 
arams) 4-pyridylacetic acid hydrochloride (0.60 grams), DEC (0.65 
Q ram ' 4-methy.-morpho.ine (0.6 mL) and anhydrous DMF (20 mL) was 
stirred at 25°C for 48 hours. Concentration in vacuo provided a residue 

::; C h :is di,ted ^ and « 1 n ^ and 

brine The organic phase was dried over anhydrous MgS0 4 and 
rented 1 valto provide a residue ^ ~ '£1, 
column chromatography (silica gel) using 2-5% *OHflW "ed 
with ammonium hydroxide to afford the title compound (0.06 grams, 7 /o, 
MH* 544). 
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Aia PHI PRO 3 rjlipa^ ^-niMVnRO-11-(4- 

0 2 N 



10 




OCH 2 CH 3 

mmol) by dissoMng ,n cone. HOP^ (950 mL). The 

The cooled acidic was dried over MgSO,. 

p|PpRIDINE 
0 2 N 




15 



20 



By essen.ialiy the same procedure as se, ^ M 

dihvdro-1 1 - (4-pipendylidene)-1 1 H-Denzop, y 

Tel compound was obtained as an o«- W h„esoi,d. Mp-111.3 

112.2°C, MH+ 475. 



-227- 




Example 180 to give the product compound (5.210). 
Mass Spec: MH+ = 556 d , he starting compound 

Using the appropriate carboxylic ac.o a bstantla „ y tne 

indicated, the following compounds -re prepared v,a 
same procedure as described for Example 400. 



Starting 
Compound 



Preparative 
Example 49 



Product Compound 



Analytical 
Data 




Mass Spec: 
MH + = 458 



Example 400-A _ 
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C3 

m 
si 
hi 



Preparative 
Example 51 A 


Example 400-P 


m.p. = 62.8°- 

63.5°C 
Mass Spec: 
MH + = 451 


Preparative 
Example 53B 


Br 

Example 400-Q 


Mass Spec: 
MH + = 602 



pv^MPl P 401 




The product o« Preparative Example 48, Step B, ,s reacted w„h 4- 
pyridy , acetic acid N-oxide via essentialiy the same P™»*£- 
described in Example 227 to give the product compound (5.209). 

M3SS iTng rhe + aPpr 7 o P ria,e carboxylic acid and the starting compound 
■ ind ica,ed r.ollowing compounds were prepared via substantia,* the 
same procedure as described for Example 401: 
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Starting 
Compound 



Preparative 
Example 50 



Product Compound 




Analytical 
Data 



Mass Spec: 
MH + = 462 



Fvam ple 401 -A 




The product o. Example 358. S.ep B. is reduced via essemially the 
same procedure as described in Step B C Prepare - Example 47 ,o 9 ,ve 

were p^ed via substantially the same procedure as descnbed for 
Example 402: 
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Starting 
Compound 


Product Compound 


Analytical 
Data 


Example 411 -B 


H * N "l"*OCr c ' 

Sto 

Fxample 402-A 


Mass Spec: 
MH + = 445.2 



10 




Combined 3 g (0.67 nunoQ of the product of Example 402 5 mL of 
. .. ™ " 1 a (1 01 mmol) of ace.io anhydride and stir the m.xture at 
pyndme and 0.1 g 1.01 ' ™ > acetic anhydride , 

r °° m rS^Z X. N — L reaLn mixture then Pasify 
X N NaOH — to pH =10. Extract with <^ 
over MB904 and concentrate to a residue. Purify the res.due by HPLC 
ling 8% MeOH,CH 2 Ci 2 + concentrated N H,01 1 (agueous, to g,ve 
0.22 g of the product compound. Mass Spec: MH+ = 487 




The proTuc. of Example 402 is reacted with 
chlorid e ^substantially me same procedure as 
403 to give the 0.32 g of the product compound. Mass Spec M 

CYAMPI E 405 



10 



15 




Combine 1.5 g (3.37 mmoi) o, the product ot Example 402 and JO 
ml of AcOH then add 3.37 mL of a solution of brom.ne ,n AcOH and Mr 

then 5% Et 3 N/EtOA0 to give the product compound. 
Mass Spec: MH+ = 525. 
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FYAMPLE 406 



u 

o 



H 2 N 




Xo 




10 



15 



Combine 0.5 g (1.12 mmol) of the product of Example 402 and 10 
mL of acetone, add 230 uL of cone. HCI (aqueous) and 4 mL of water and 
cool to -10°C. Add a solution of 0.085 g NaN0 2 in 4 mL of water, st.r for 
15 min then add the reaction mixture to a solution of CuCN [freshly 
prepared by adding 0.336 g (1.34 mmol) of CuS0 4 in 2 mL of water to 
H 2 0 a solution of 0.365 g (5.6 mmol) of KCN in 2 mL of H 2 0]. Heat the 
mixture to 60°-70°C, then at 70°-80°C to remove acetone. Cool the 
mixture and dilute with H 2 0. then exhaustively extracted w.th CH 2 CI 2 . 
Concentrate the extracts to a residue then purify by HPLC using ,3 1 % 
methanol ammonia in CH 2 CI 2 to give 0.25 g (50% y.e.d) of the product 
compound. Mass Spec: MH+ = 455. 

FY AMPLE 407 




Xo 




20 



25 



Combine 0.55 g (1.25 mmol) of the product of Example 402 : and 50 
mL of dilute H2SO4 at room temperature. Cool the mixture to -10 C add 
a solution of 0.092 9 of NaN0 2 in 5 mL of water was added and stir for 15 
min. Slowiy add a solution of 0.46 g (4.7 mmol) of KSCN and 0.3 g (2.49 
mmol) of CuSCN in 15 mL of water over a period of 0.5 hours. St,r for 0.5 
hour then heat at reflux for 15 min. Cool the mixture and adjust the pH to 
-7 then extract with CH2CI2. Concentrate the extracts tc a residue and 
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chromatograph (silica gel, 3% MeOH/CH 2 C, 2 + NH4OH) to give the 
product compound. Mass Spec: MH+ = 487 




The product of Preparative Example 50 was reacted with 
4-pyridylacetic acid via substantially the same procedure as descried ,or 
Exampte 180 to give the product compound. Mass Spec, MH + - 446 

Using the appropriate carboxylic acid and the start.ng compound 
indicated the following compounds were prepared via subs.ant,a„y the 
same procedure as described for Example 410: 



Starting 
Compound 


Product Compound 


Analytical 
Data 


Preparative 
Example 49A 


n Jtch 3 

J Example 410-A 


Mass Spec: 
MH + = 526 
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Preparative 
Example 1 


Example 410-H 


Mass Spec: 
MH+ = 451.2 


Preparative 
Example 49 


Example 410-J 


Mass Spec: 
MH + = 531.2 


Preparative 
Example 49A 


Example 410-K 


m.p. = 108.8°- 
109.7°C 
Mass Spec: 

Mn T — ^DO.H 
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Preparative 
Example 53 


no 2 

Example 410-L 


Mass Spec: 
MH + = 475.2 


Preparative 
Example 57 


o _ 

bar 

Example 410-M 


m.p. = 151°- 

153°C 
Mass Spec: 
MH+ = 560 


Preparative 
Example 49A 


A CH 3 

Example 410-N 


m.p. = 164.8°- 
165.2°C 
Mass Spec: 
MH + = 546 
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Preparative 
Example 49 




m.p. = 97°C 
(dec.) 






Mass Spec: 




ill 


MH + — 595 




Example 410-S 




Preparative 
Example 49 




m.p.= 132.6°C 
(dec.) 




N (j^N 


Mass Spec: 




w 


MH + = 576 




Example 410-T 




Preparative 
Example 49 


^^^^^^^^^^^^^^^^ Ql 


m.p.= 111.2°C 
(dec.) 






Mass Spec: 




O | 1 


MH+ = 608 

h 




Example 410-U 
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Preparative 
Example 49 




m.p.= 85.1 °C 
(dec.) 






Mass Spec: 






MH + = 556 




Example 410-V 






— ^ 




Preparative 
Example 49 


m .p.= 114°C 
(dec.) 






Mass Spec: 




0 <*K^v^^ S (0) 2 CH 3 


MH+ = 588 




Example 410-W 










Preparative 
Example 49 


m.p.= 122.5°- 
126.0°C 






Mass Spec: 




1 X JL 

0 ^X^^ S (0)CH 3 


MH+ = 572 




Example 410-X 





-245- 
EXAMPLE 411 




The product of Preparative Example 49 was reacted with 2-methyl- 
2-(4-pyridyl)propanoic acid via substantially the same procedure as 
described for Example 180 to give the product compound. Mass Spec: 
MH+ = 538 

Using the appropriate carboxylic acid (or carboxylate salt, e.g. 
lithium carboxylate) and the starting compound indicated, the following 
compounds were prepared via substantially the same procedure as 
described for Example 410: 



Starting 
Compound 


Product Compound 


Analytical 
Data 


Preparative 
Example 49 


H 3 C CH 3 

Example 411 -A 


Mass Spec: 
MH+ = 554 
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° 2N ^if a! /Zv^ cl 




Preparative 
Example 


Mass Spec: 
MH+ = 475.2 


53A 


W 

Example 411-B 




Preparative 
Example 55 


II 


m n - 155 2°- 

111. JJ. 1 <_) O 

158.9°C 




xo 


Mass Spec: 
MH+ = 446 




Example 411-C 






H 3 C CH 3 

Example 41 1-D 




Preparative 
Example 49 


Mass Spec: 
MH + = 554 



•• •• 
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Preparative 
Example 60 








Mass Spec: 
MH + = 492 




H 3 C CH 3 




Example 411-0 




Preparative 
Example 60 






Example 411-P 


Mass Spec: 
MH + = 448 


Preparative 
Example 60 






PxamDle 411-Q 


Mass Spec: 
MH + = 464 




I 
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Preparative 
Example 3 
Step E 


XO 

FyamDle411-BB 


n.p. = 186.6°- 

187°C 
Mass Spec: 
MH + = 464 




Preparative 
Example 3 
Step E 


A CH 3 
Example 411-CC 


Mass Spec: 
MH + = 464 






Preparative 
Example 
51A 


x jCl 

0 ^sX^^N(CH3) 2 
Fva mp|p 411-DD 











com ^ (en 

an d , .5 mL o. SOCI 2 and stira ™ «* 20 ™ 

■ m M o a residue, add 2.0 ^ °< ™F <o , Q 100 o C overn ight. Cool 
(0.2 mmol) o. 1.2,4,nazole sod^ >£££L „ , he solvent , wash 

MH * = 498 . „ mn romDOund and substantially the 

Using the appropriate star, ,ng compouml , ^ amjne 

sam e procedure as described tor Exarrtp e «. * ^ ^ 

nucleophile indicated in place ot the 1,2.4 

following compounds were prepared: 
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Amine 
Nucleophile 


Product Compound 


Analytical I 
Data 












piperidine 


Mass Spec: 
MH + = 514.2 




(solvent is 
CH2CI2 instead 
of DMF) 


0 X/0 I 

Example 412-A 














thiomorpholine 


Mass Spec: 
MH + = 532.1 




(solvent is 
CH2CI2 instead 
of DMF) 


Example 412-B 














piperazine 


Mass Spec: 
MH+ = 515 




(solvent is 
CH2CI2 instead 
of DMF) 


Fvample 412-C 




I 
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morpholine 

CH2CI2 instead 
of DMF) 


ExamDle 412-D 


Mass Spec: 
MH + = 516.1 


imidazole 

CH2CI2 instead 
of DMF) 


Example 412-E 


Mass Spec: 
MH + = 497.2 


N-(2-methyl- 
phenyl)- 
piperazine 

(solvent is 
CH2CI2 instead 
of DMF) 


Example 412-F 


Mass Spec: 
MH+ = 605.1 

2 



•• 
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4(3H)- 
pyrimidone 


o 

Example 4i<d-o 


Mass Spec: 
MH + = 525.1 


thiomorpholine 


Example 412-H 


m .p. = 105°- 

105.6°C 
Mass Spec: 
MH + = 536 


thiomorpholine 


N ]r CH 3 

Example 412-J 


m.p. = 102.5°- 

102.9°C 
Mass Spec: 
MH + = 550 
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FX AMPLE 413 




Combine 0.32 g of the product from Preparative Example 46 and 2 
mL of anhydrous CH 2 CI 2 and add 6 mL of a mixture of 4.17 g of N-methyl- 
4-piperidylacetic acid, 1.03 mL of methanesulfonyl chloride, 6.83 mL of 
Et 3 N and 50 mL of CH 2 CI 2 . Stir at 25°C overnight, then add 1 N NaOH 
(aqueous) and shake well. Separate the layers, dry the organic phase 
over MgSC-4, and concentrate to a residue. Chromatograph the residue 
(silica gel. 3% MeOH/CH 2 CI 2 + NH4OH) to give 0.19 g (45% yield) of the 
product compound. m.p.= 105°C (dec); Mass Spec: MH + = 564. 



FXAMPLE 414 

CI 




15 



20 



Combine 84 mg of the product from Preparative Example 46 , 5 mL 
of pyridine and 0.04 mL of phenylisocyanate and stir at 25°C for 48 hours. 
Concentrate in vacuole a residue, dilute with CH 2 CI 2 and wash with 
saturated NaHC0 3 (aqueous). Dry over MgS0 4 , concentrate to s residue 
and chromatograph (silica gel, 50-70% hexane/EtOAc) to give 14 mg 
(13% yield) of the product compound, m.p. = 125.6°C (dec); Mass Spec, 
MH + = 544 
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indicated the following compounds 



Starting 
Compound _ 


Product Compound 


Analytical 
Data 




~~ Cl 




Preparative 
Example 28 


m .p.= 131.8°C 
(dec.) 




H 

Example 414-A 


Mass Spec: 
MH + = 464 


Preparative 
Example 53A 


Example 414-B 


Mass Spec: 
MH + = 475.2 



EXAN/IPLE415. 
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vacuum, then chromatograph (s.l.ca gel, fr15A ^^^^^ 
0.26 grams (35% yield) of the product compound, m.p. - 150.0 C (d 

Mass Spec: MH + = 526 



10 



15 



20 



py AMPLE 416 
O 




Combine 0 33 g of the product from Preparative Example 57, 2 mL 

love MgSoTconcentrate to a residue and chromatograph (sificage,. 
2 ^H/CH 2 C, 2 ♦ NH4OH) ,0 give 0.23 g (55% yieid) of the product 
oompound. m.p. = 142 °C (dec); Mass Spec, MH* = 540 

py/^MPI E 417 




CH 2 CH 3 
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React me product .rem Preparative Example 35 with 4. P yridylace«ic 
acid v :i:— y me same procedure as descriPec Hor Example 2 S6 

same procedure as described lor Example 417: 



Starting 
Compound 



Preparative 
Example 37B 



Product Compound 




Preparative 
Example 58 



Fxam ple 417-A 




Analytical 
Data 



Mass Spec: 
MH + = 444 



Mass Spec: 
MH + = 522 



Fxam ple 417-B 
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acid N-oxide to give .he produc, compound. Mass Spec. M 




to 



, a m a (8 42 mmol) of the compound of Example 410-L in 
Dissolve 4.01 g (8 42 mmo , SnC)2 djhydrate 

EtOAc and add 14.25 g , (63 mmol f f.nely P ^ 

the product compound. Mass Spec: MH =461 
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CH 3 




vacuo to a residue and chromatograph (s.l.ca gel. i u 

NH4OH) to give 0.271 g of the product compound. Mass Spec. M 



pv AMPLE 421 

,CH 3 
N~0 




Combine 0.65 g (1 .41 mmd) of the product compound °™P le 
? « rH CI, 0 22 mL (3.52 mmd) ol methyl iodide. 4.4 mL ot 
419. 20 mL of CH 2 CI 2 022 mL p letra . n .-butyl-ammonium 

^fstlTe 6 ^ o'^tnen separate - .aye, and dry me 
r^se over M 9 SO, Concentrate in .aouoto a residue and 
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. *oh (silica gel 5% MeOH/CH 2 CI 2 + NH4OH) to give 169 mg of 
chromatograph (silica gei, o 
the product compound. Mass Spec: MH -475 



ECAMELE422 




10 



„,. L „« 10 °JJ ^ saturated N.HCO, 

rrrrrrr- - — *•» - - 

the product compound. m.p-10C > 104 compounds 
Example 422: 



15 



Starting 
Compound 



Example 423 



Product Compound 




ExampJe42£A_ 



Analytical 
Data 



Mass Spec: 
(FAB) MH + = 
480.2 
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10 



Example 59 and 0.2 g 0-2 ™mol) of 4»>« WJ Cool the mMure 
L <o 1 80°C under a dry Na *™**»°^ e 0 . 49 g o, the product 
and crystallize the prcduct by add.ng BOAc > g _ ^ Q 

'conjund. m. P .= *• -*» ^ 

Using the approbate ethytaa*a ^ substan(ially (he 

~~ "~ r Analytical 
Data 




Preparative 
Example 1, 
StepG 
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OCF 3 



Exam pje 423-B 



Q 

m 
si 
m 




10 



(424-A) 



Hour. <M~~» - "»»■'-; -•«•"«■ 1 
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product compound Example 424-A_ 

Analytical data for Example 424: M^P^ ^ 

Analytical data for Example 424-A. Mass bp 




H 3 C CH 3 



- =5=2SsSSS 



461-35 



indicated, the following compounds were prepared 
16 S ate procedure as described lor Example 425. 

Analytical 




Exam ple 425-A 





•• 
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1 

Preparative 
Example 7 


Exampjej+£2_2 


Mass Spec: 
MH + = 449.3 


1=5. 

a 
=i 


Preparative 
Example 7 




Mass Spec: 
MH + = 477.2 


m 
m 

M= 




1 o^<U 

H 3 C CH 3 

Example 425-q _ 




W 
H- 
=0 
0 
nj 


Preparative 
Example 19 
R(+)-isomer 


1 Fva mplP 425-D 


Mass Spec: 
MH + = 449.2 
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Preparative 
Example 40 


Example 425-H 




Mass Spec: 
MH + = 527.0 




Preparative 
Example 40 


Fxample 425-J 


Mass Spec: 
MH + = 555.3 


Preparative 
Example 40 


Fxample 425-K 


Mass Spec: 
MH + = 527.1 

I 





-276- 



Preparative 
Example 40 


Example 425-U . 


Mass Spec: 
M H+ = 531.35 


Preparative 
Example 38 


Example 425-V 


Mass Spec: 
M H + = 451.4 



EXAMPLE.426 




acid via substantially the same procedure ^ descnbed 
to give the title compound. Mass spec. and the starting compound 
Using the appropriate carboxyl.c aod and .h * ^ J , he 
indicated, the following compounds were prepared 



10 same procedure as 



described for Example 426: 
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Starting 
Compound 


Product Compound 


Analytical 
Data 


Preparative 
Example 41 


| pvamplfi 426-A 


Mass Spec: 
MH + = 483.2 



10 



15 



pYAMPI E 427 




Combine 0.288 g (1 .76 mmo.) of the product of fi 
. « a nri 25 mL of anhydrous toluene, heated at (1 10 C) tor u.o 
Ln co tc 25°C Add a solution of 0.1 g (0.293 mmol) of the 
hours, then cool to^ ^ anhvdrous toluene, 

product Preparative Examp.e 7, S ep a ' ^ ^ °< ^ 
and stir a. 25«C under an argon atmosphe e or 112 hou s % 
/n vacU o to a residue and chromatograph (sto gel, 3/. 4* I 
!n MeOH)/CH 2 CI 2 ) to give 0.065 g of the title compound. Mass Spec.. 

MH+ = u 4 sing 3 *e appropriate azide and the starting compound indicated. 
the foxing compounds were prepared via substantially the same 
procedure as described for Example 427: 
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cv&MPI E 428 




Combine 14.73 g (27.3 mmol) of the compound from Example .193 
and 125 mL of anhydrous MeOH, and add (in portions) 300 m o a » 
sotution of concentrated H 2 S0 4 in dioxane. Stir the m-xture at 25 C for 
hours then pour into water and adjust to P H =13 w,th 50% NaOH 
(a ecus) Extract with CH 2 CI 2 . wash the extract with water and dry over 
SsoT Concentrate in vacuo to a residue and chromatograph <s,„ca ge,, 
StTo% NH4OH in MeOH)/CH 2 Ci 2 ) ,0 give 8.9 g 0. the t,..e compound. 

^ iTng meting compound indicated, the following compounds 
were prepared via substantially the same procedure as descnbed for 
Example 428: 



Starting 
Compound 


Product Compound 


Analytical 
Data 


Example 425-T 


Example 428-A 


Mass Spec: 
MH + = 439.45 




CH 3 



Combine 0.5 g (1.14 mmol) of the compound of Example 428 and 
10 mL of 0.6 N HCI in CH 2 CI 2 , stir for 10 minutes and concentrate n vacuo 
,o a residue. Add 20 mL of anhydrous MeOH, then add 0.2006 g 4^56 
mmol) of CH 3 CHO, 0.0859 g ( 1.36 mmol) NaCNBH 3 and 0.5 g of 3A 
molecular sieves, and hea, at 40°C for 1 15 hours. Filter the m.xture, wash 
the sieves with MeOH and concentrate the combined filtrates m vacuoto a 
residue. Dissolve the residue in CH 2 CI 2 and wash with saturated 
NaHCOa (aqueous), then water and dry over MgSO*. Concentrate -n 
l cuo ,0 a residue and chroma.ograph (silica gel. 8% (10% ; NH 4 OH ,n 
MeOH)/CH 2 CI 2 ) to give the title compound. Mass Spec: MH =467.3 



FYAMP1 E 430 




Combine 0.5 g (1.14 mmol) of the compound of Example 428 and 5 
mL of anhydrous THE, add 0.1076 g (1.14 mmol) CIC0 2 CH 3 . and stir at 
25°C for 1 hour. Concentrate in vacuo to a residue, add CH 2 CI 2 and 
wash with saturated NaHCOs (aqueous), then water. Dry the orgamc 
pnase over MgS0 4 , concentrate in vacuo .0 a residue and chromatog raph 
(silica gel, 1.5% (10% NH4OH in MeOH)/CH 2 CI 2 ) to g.ve 0.4213 g of the 
title compound. Mass Spec: MH+ = 497-35 
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Using the starting compound indicated, the following compounds 
were prepared via substantially the same procedure as descnbed for 
Exemple 430: 



Starting 
Compound 


Product Compound 


Analytical I 
Data 


Example 428-A 


Example 430- A 


Mass Spec: 
MH + = 497.35 




Combine 0.5 g (1.14 mmol) of the compound of Example 428 and 5 
mL of anhydrous CH 2 CI 2 , add 0.2624 g (2.28 mmol) of 
trimethylsilylisocyanate and stir under argon at 25°C for 22 hours. Add 
0 1312 g (1.14 mmol) of trimethylsilylisocyanate and stir for 8 hours, then 
dilute with CH 2 CI 2 and wash with saturated NaHC0 3 (aqueous), then 
water Dry over MgS0 4 , concentrate in vacuo to a residue and 
chromatograph (silica gel. 5% (10% NH 4 OH in MeOH)/CH 2 C. 2) to g.ve 
0 3878 g of the title compound. Mass Spec: MH+ = 482.2 

Using the isocyanate (or isothiocyanate) and starting compound 
indicated, the following compounds were prepared via substant.ally the 
same procedure as described for Example 431: 



-282- 



Starting 
Compound 


Product Compound 


Analytical 
Data 


CH3NCO 
and 
Example 428 


Example 431 -A 


Mass Spec: 
MH+ = 496.45 


CH3CH2NCO 

and 
Example 428 


^^l^^ 0 
n r N N 

Example 431 -B 


Mass Spec: 
MH+ = 510.35 


CH 3 (CH 2 )2NCO 
and 
Example 428 


H 3 C 

J Example 431 -C 


Mass Spec: 
MH+ = 524.35 
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(CH 3 )3C-NCO 

and 
Example 428 


FxamDle 431 -D 


Mass Spec: 
MH + = 538.35 


CH 3 NCS 
and 
Example ^to 


s 

[J 1 CH 3 

Xo - 

Fxample 431 -E 


Mass Spec: 
MH + = 512.25 


(CH 3 ) 3 Si-NCO 
and 

Example 428-A 


Fxample 431 -F 


Mass Spec: 
MH + = 482.3 



CH 3 NCO 
and 

Example 428-A 
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CH 3 



Pvam ple 431 -G _ 



Mass Spec: 
MH + = 496.35 



E££MELE_432 




10 



7 and ,o 9 8 , ( 6 .4 r o °; - 6 7 c 7;r; 0 :r c-uhe ^ ^ 

and heat in a sealed vessel at 160 C tor / 

CH2 C,, was, - «*«^ZZZZ:ZZ*~ + 1« 
S^VKKS- *• 0.036. „ o, ,e title con^and. 
Mass Spec: MH+ = 454.25 



g vAMPLE 433 
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fitep A: 




React 0 5 g (1 .59 mmol) of the compound of Example 428 and 
0 3232 g (2.39 mmol) of N-(tert-butoxycarbonyl)-L-alanine (0.3232 grams) 
(2.39 mmoles) via essentially the same conditions as descr.bed in 
Example 425 to give the product compound. 



Step B: 



10 




Combine the product of Step A, 5 mL of MeOH and 10 mL of 0/o 
concentrated H 2 SQ 4 in dioxane and stir at 25°C for 2 hours. Neutralize 
with Biorad AG 1X8 (OH-) ion exchange resin, filter, wash the res.n w.th 1.1 
MeOH/water and concentrate the filtrate to a residue. Chromatograph the 
residue (silica gel, 8% (10% NH4OH in MeOH)/CH 2 CI 2 ) to g.ve the title 
compound. Mass Spec: MH+ = 510.35 

Using the appropriate BOC-amino acid and the start.ng compound 
indicated, the following compounds were prepared via substantially the 
same procedure as described for Example 433: 
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Starting 
Compound 


Product Compound 


Analytical 
Data 


BOC-L-serine 
and 

Example 428 


^^^^^^ OH 

Example 433-A 


Mass Spec: 
MH + = 526.2 


BOC-L- 
methionine 

and 
Example 428 


Vv~ ci ™ 3 

:io ° 

Example 433-B 


Mass Spec: 
MH + = 570.3 


BOC-glycine 

and 
Example 428 


w ° 

1 Example 433-C 


Mass Spec: 
MH+ = 496.35 



□ 



ru 

Bi 



O 

ru 
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EXAMPLE_424 




CH 3 



XX? 



same procedure as described for Example 434: 



10 
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EXAMEJ E ^35 




Dissolve 3.04 g (6.7 mmol) of the compound of Example 434-A .n 
5 10 0mL d loH. A dd 100 mL of a12%KOH (aqueous) and st,r for one 
hour at 25°C Remove the MeOH under vacuum, neutralize to P H 7 w.th 
5 2 N HC. and concentrate in vacuo* a residue. Dry under vacuum and 

I — with 1 0 mL of EtOH, then filter, coventrate the Mrate ,n vacuo to 

give the title compound, m.p. = 238-240° C; Mass Spec. MH - 



m 

H 10 

f; rvAMPI E 436 



O 

ru 




15 



20 



Dissolve 0.5 g (1 .14 mmol) of the product of Example 435 in 25 mL 

of DMF add 0 122 g (1 .14 mmol) of benzylamine, 0.33 g (1 .7 mmol) of 

DEC 015 g 5.1 mmol) of HOST, and 0.23 g (2.27 mmol, 0, N-methy, 

Sholine'and stir a, 25" C, under nitrogen for 18 hour, Concentre „ 

vac !oto a residue, add 20 mL of water and extract w„h 50 mLof BOAa 

Dry the organic layer over MgSO, and concentrate ,n vacuo to a residue. 

Chr mate raph (silica gel, 98% CH 2 C, 2 /MeOH + NH 4 OH) to g,ve the 

^ ~, « - 1 1R 0 -120° C- Mass Spec: MH + = 
product compound, m.p. = 118 >^ u ^, m*** w 
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Using the appropriate amine and the starting compound indicated, 
the following compounds were prepared via substantially the same 
procedure as described for Example 436: 



Starting 
Compound 


Product Compound 


Analytical 
Data 


S-phenyl- 
alanine 
methyl ester 

and 
Example 435 


Example 436-A 


m.p. = 116.9°- 

118 4°C 
Mass Spec: 
MH + = 622 


analine 
and 
Example 435 


Example 436-B 


m n - 1 37 8°- 

139.9°C 
Mass Spec: 
MH + = 516 
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1 

O 

ru 
m 



ethanolamine 

and 
Example 435 


.OH 

Example 436-C 


m.p. = 130.9°- 

132.5°C 
Mass Spec: 
MH + = 482 


NH 4 CI 
and 
Example 435 


0 

Example 436-D 


, m.p. = 133.2°- 
133.5°C 
Mass Spec: 
MH + = 439 



FY AMPLE 437 




Dissolve 0.18 g (0.41 mmol) of the product of Examp.e 43 - ^ 
of toluene, add 0.12 g (0.43 mmol) of diphenylphosphoryl azide, 0.041 g 
(0 4 mmol) of E« 3 N, and 0.092 g (0.44 mmol) of benzyl a.oohol and heat 
r eflux under ni, ogen for 18 hours. Concentrate in vacuo to a res,due 
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and chronograph (silica ge, 95% CH 2 CI 2 /MeOH) ,o obtain the title 
compound, m.p. = 132.8-1 33.7°C; MH- 545 
P X^MPI.E 438 



10 




React the product of Preparative Example 70 with 4-py"dylace.ic 
acid via esltia,; the same procedure as described tor Example 41 1 to 
nive the title compound. Mass Spec: (FAB) MH+ = 456 
9 Us ng the appropriate carboxylic acid and the starting compound 
indicated "he .Cowing compounds were prepared via substanhally the 
o ^«eorihoH for Example 438: 



Starting 
Compound 


Product Compound 


Analytical 
Data 


Preparative 
Example 70 


Example 438-A 


Mass Spec: 
(FAB) MH + = 
476 





10 
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Preparative 




Mass Spec: 


Example 70 




(FAB) MH + = 






472 










Example 438-B . 





"V- cl 




Combine 1 7 g (5 mmol) of the product of Preparative Example 70, 
Step D ancMO mL of anhydrous pyridine a, 0"C under N 2 atmosphere, 
fh slo^iy add (dropwise, 1 mL (7 mmoi) of TFAA an s,,r a, 5 C 

title compound. Mass Spec: (FAB) MH+ = 433 
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XX? 



. n n7 n (0 1 54 mmol) of the product of Example 438, 7 mL 

Combine 0.07 g (0.1 mn u ; atmospheric 

pressure fori hour. Filter, wa = 458 
Example 440: 

T I Product compounu Analytical 

Starting | proauu r p a ta 
Compound 



Example 438-B 




Mass Spec: 
(FAB) MH + = 
474 



Exam ple 440-A 
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20 



25 



„ , t ..... «»• - ».».— •» 

5,0, the product compound. Mass Spec, MH*-656 

!ayttI2 enzymeassays:mhibn i ono ff a r nesy, P ro«ein 

tran s,erese and ^f<>^* ^Z^*™* 

Both farnesyl protein transferase y-r ammo nium 

tra ns f erase (G GPT) Iwere ^p^L, anion 

su „ate fractionation followed by 0 Sephar a ^ ^ 

(Yokoyama, K., et «L (1W ) P city Proc . Na tl. 

bovine ^ 3 P Vdisctosure o, is 

Acad. Sc. USA 8ft- 53 °< , Human , ar nesyl prote.n 

inoorporeted here.n by '^^J using C DNA Cones encoding 
uansferase was also expressed ,n E_ o oi a ^ ^ 

b0 ,h the a and . subunit, ™££L» of recombinant human 
published (Omer, C. et al (199 ) ^ diphospna <e 

farnesyl protein transferase. Clon.ng P ein transferases , 

„ nd , g , and ^ —Sa p l,n transferase was 
STSSS fhl lb,e protein fraction of E. coli as descnbed 



-295- 

, «^in transferase inhibitors disclosed 
abo ve. The tricyclic farnesyl o, «n m«* Two 
herei n inhibited both » u ™ and ^ as subst rates for these 

enzymes, differing in their carboxy re , Ras . CVLS ) the other in 
5 terminated in SlS * a substrate tor 

cystein-vatine-leuoine-leucne (^•^ „ . substrate tor 
the tarnesyl protein ™TdNAs encoding these proteins 

geranylgeranyl protein W*«» ^ amino .terminal extension 

W ere oonstruoted so that the p^e ns « ^ ^ Esfibgii£!iia ^ 

S from DuPont/New England Nuclear transf erase activity 

3 15 several methods for ^«™*^ y P „. Schab6 r e. al 1990. 

9 neve been described (Reiss e al 1990 0*1 tt ^ ^ and 

H Barbacid & Manne 1993, U.S. Patent no . [3H ,f a rnesyl 

esseyed by measuring £^-j2E2*r to those described 
W 20 pyrophosphate to **f^ u "* reactjon mi xture contained 40 mM 

5 by Reiss et al. 1990 (Cell 52. 81) The 'ea dltnio , nre i,ol; 0.25 pM 

5 Hepes, P H 7.5; 20 mM ^"f^^^-purified farnesyl protein 

W pHJamesyl pyrophosphate; 10 pi 0 8*.' ^ 

Lsferase; the indicated ooncen ra of P and g ^ 

dim e,hylsu, f oxide (DMSO 0 < ,e icleco ^ ^ ^ ^ 
Ras -CVLS in a total volume of 100 pi. ^ Q 5 m , 

proce ed tor 30 minutes « ^"m. o« cold 30% 

of 4% sodium "^^fSrtJi to sit on ice for 45 
trichloracetic acid (TCA). Samples on QF/C ^ 

minutes and precipitated Ras protein was then ^ 
peper mats using a Brande ce« ia^en FM « ^ ^ 12Q4 

identical to the farnesyl protein """""T"^ (eplaced tama syl 
two exceptions: (SHlgeranylgeranyipyrop 

was the protein 

pyrophosphate as the isoprenoid donor and Ras 



25 



30 
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val i2 Ha-BasSS^v^Ha-Ras-CVLL in COS monkey kidney 
1 :X oHarnesyl protein transferase infers on Has prooess,n g 

. „„ rii , ordered cell growth induced by transforming Ras. 
and cells were transfected by elec,ropora„on w,.h 

h , mid oSV SPORT (Gibco/BRL) containing a cDNA insert encodmg 
10 .he plasmid ' PSV-SPORT^O overex pression of a 

S ^^TiS^rri- - S-well tissue 

5 (GIBCO, inc.) supreme A« r 2 4 ho s. media was removed 

m tarnesyl protein transferase inhibitors. After z»nou 

S£ — ..... w ... — «. ~ s *^™r 



25 



9 ^Cellular protein was precipitated by addition of ice-cold 

onto nitrocellulose membranes for immunodetection. 

Membranes were blocked by incubation overnight at 4 C n PBS 
contalg 2.5% dried milk and 0, % Tween.O When incubated w .h a 
Ras-specific monoclonal antibody, Y13-259 (Forth. M.E.. e. al., (1982). 



35 
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Monoclonal antibodies to the p21 products of the transforming gene of 
Harvey murine sarcome virus and of the celluiar ms gene fam.ly, J. Virol. 
43. 294-304) in PBS containing 1% fetal calf serum for one hour at 
room temperature. After washing, membranes were incubated for one 
hour at room temperature with a 1:5000 dilution of secondary ant.body. 
rabbit anti-rat IgG conjugated to horseradish peroxidase, in PBS 
containing 1 % fetal calf serum. The presence of processed and 
unprocessed Ras-CVLS or Ras-CVLL was detected using a color.metr.c 
peroxidase reagent (4-chloro-1-naphthol) as described by the 
manufacturer (Bio-Rad). 

3. Gall Mat Assay: 

Normal human HEPM fibroblasts were planted in 3.5 cm dishes at a 
density of 5 x 10* cells/dish in 2 ml growth medium, and incubated for 3- 
5d to achieve confluence. Medium was aspirated from each dish and the 
indicator tumor cells, T24-BAG4 human bladder carcinoma cells 
expressing an activated H-ras gene, were planted on top of the fibroblast 
monolayer at a density of 2 x 103 C ells/dish in 2 ml growth medium, and 
allowed to attach overnight. Compound-induced colony inhibition was 
assayed by addition of serial dilutions of compound directly to the growth 
medium 24 h after tumor cell planting, and incubating cells for an 
additional 14 d to allow colony formation. Assays were terminated by 
rinsing monolayers twice with phosphate-buffered saline (PBS), fixing the 
monolayers with a 1% glutaraldehyde solution in PBS, then visualizing 
tumor cells by staining with X-Gal (Price, J., et al., Lineage analys.s in the 
vertebrate nervous system by retrovirus-mediated gene transfer, Proc. 
Natl Acad. Sci.M. 156-160(1987)). In the colony inhibition assay, 
compounds were evaluated on the basis of two IC50 values: the 
concentration of drug required to prevent the increase in tumor cell 
number by 50% (tlC 5 o) and the concentration of drug required to reduce 
the density of cells comprising the cell mat by 50% (mlC 50 ). Both IC50 
values were obtained by determining the density of tumor cells and mat 
cells by visual inspection and enumeration of cells per colony and the 
number of colonies under the microscope. The therapeutic index of the 
compound was quantitatively expressed as the ratio of mlC 5 o/tlC 5 o, w.th 
i values greater than one indicative of tumor target spec.f.c.ty. 
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BE5! " TS OF AQQAYR - TABI FS 7 TO 28 

The compounds listed in Table 7 refer to compounds of Formula 



500.00: 




(500.00) 



TABLE 7 



EXAMPLE 


R L 


FPT IC50 (uM) 


1 




0.25 


2 




0.47 


3 




0.66 


88 




1.0 


4 




1.0 
0.8 


53 


J^CH 3 

°^T<CH3 
CH 3 


1.5 
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5 




1.7 


89 




1.8 


6 




2.0 


7 




2.3 



Table 7 continued 
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9 


I 


4.0 


95 




4.2 


10 




4.3 


11 




4 3 


12 




4.3 


tari p 7 - continued 


EXAMPLE 


R 


HP I IC50 (HM) 


96 




4.3 


97 




4.4 


98 




4.4 


99 




4.4 


13 


O 


4.5 
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100 




4.5 


101 


O^N 

«Ph 


4.6 


102 





4 6 


14 


u I ii 

N 

V N' 


4.6 


103 




4.6 


104 




4.7 


tari F 7 - continued 


EXAMPLE 


R 


FPT IC 50 (kiM) 


15 




4.7 


16 




4.8 


17 




4.8 


52 




4.9 



•• 
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> 


18 


— N 


4.9 


105 




5.0 


19A 




5.1 


20 


OH 


5.2 


54 


o4 Sd 


5.3 


106 




5.3 


21 




5.9 


tari F 7 - continued 


EXAMPLE 


R 


FPT IC50 OiM) 


55 


°\° 


5.9 


22 


o- 


6.0 


23 


s 
JJ 

I N N- CH 3 

oO-*o 


6.0 




TABLE 7 - continued 



EXAMPLE 


R 


FPT IC50 (uM) 


56 


o 


7.9 


29 




8.0 


30 


O 


5.7 
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31 




8.3 


110 




8.3 


111 


oJv Cl 

INrlo\-J 3 


8.5 


32 


U 


8.7 


33 




8.7 


112 


t H ^3 
J w 0-+-CH 3 


8.8 


34 




9.8 


TARLE 7 - continued 


EXAMPLE 


R 


FPT IC50 (u.M) 


57 


0 J V"' 

CH 3 


9.8 


35 




9.9 


113 


0 J^N^ CH3 
CH 3 


10.3 
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114 


°*s6 


11.1 


36 


o<L CO 


11.2 


37 


a 


11.4 


38 


oKO 


12.1 


39 


o 


13.4 


115 




14.2 


58 




14.4 


TABLE 7 - continued 


EXAMPLE 


R 


FPT IC 50 (M-M) 


116 


OH 


15.7 


117 


CH 3 


16.2 


118 


0 J^^ 


22.3 



•• •• 
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TARI E 7 - continued 


EXAMPLE 1 


R L 


FPT IC50 (u-M) 


45 


.... ' 


1.2 
0.87 


46 


1 NHBOC 

(5 12) 


1.2 


47 




1.3 
1.01 


48 


CH3 (5.14) 


1.3 


49 


(5.15) 


1.4 


84 


S0OCH ' (5.5) 


0.29 , 


83 


k OS0 2 CH 3 (56) 


0.59 


19 


$ (5.10) 


1.0 


85 


°' % ° (5.16) 


2.0 



•t •* 
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TA RI E 7 - continued 



EXAMPLE 


R 


FPT IC50 (nM) 


219 


(5.92) 


6.64 


220 


N0 2 

o 

(5.93) 


2.49 


221 


(5.94) 


3.71 


222 


(5.95) 


0.38 


227 


o 

(5.102) 


0.53 


228 


O I 

° (5.103) 


7.5 


287 


°MeO CF 3 . 


0.72 
5.02 



•• •• 
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TABLE 8 













FPT 




EXAMPLE 




A 


B 


IC50 
(HM) 




74 B 


V 


n 


CH 3 


4.0 
















74C 


o< 

o 




Orl 3 


116 






OCH 3 






25% at 


ru 
y • 
SI 

i n 


74A 


6 




CH 3 


14.2^iM 




130 






CH 3 


7% at 
12.1^M 






. TT 

Me 


1 


131 








1 6% at 
13.4*iM 






















73 






CH 3 


27% at 
15.6|iM 




6 








CH 3 






22% at 




132 


O 




CH 3 


15^M 





•• 


• 

- 313- 
TABLE 8 - continued 


• 












FPT 




EXAMPLE 


A 


B 


IC50 
{\iM) 




133 


o 


CH 3 


16% at 
14.1|iM 




134 




VI 

T 


7% at 
12.2|iM 








a 




o 










SI 
\ n 


135 




CH 3 


7.7 




62 




CH 3 


7.8 


K 










O 
nj 


64 




CH 3 


10.6 






och 3 








136 




CH 3 


11.5 










22% at 




66 




CH 3 


50|iM 






CH 3 




1 5% at 




137 




CH 3 


16.3nM 



•• 


• 

-315- 
TARI P ft - continued 


• 




EXAMPLE 


A 


B 


FPT 

IC50 


145 






>10 


146 






45% at 
12uM 


147 




CH 3 


0% at 
18.8U.M 


301 






0.04 
0.075 


180 




-JO 


0.072 
0.04 


303 




-X) 


0.55 


304 






2.63 


305 




-Jo 


40% 

@ 
4u.M 


230 


o 




2.06 




Table 9 lists FPT IC 50 results for additional compounds. 

5 
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TABLE 9 



EXAMPLE 


FPT IC50 
(uM) 


EXAMPLE 


FPT IC50 I 
(UM) | 


EXAMPLE 


FPT IC50 
(UM) 


229 
(5 104) 


4.38 


231 
(5.106) 


44% @ 
12 uM 


232 
(5.107) 


6.0 


236 
(5.1 11) 


1.48 


237 

\D. 1 \C.) 


18% @ 
4u.M 


238 
(5.113) 


26% @ 
4u.M 


239 
(5.1 14) 


1.75 


240 
(5.1 15) 


3.12 


246 
(5.121) 


0.06 


247 
(5.122) 


0.16 


248 


1.2 


248 
(5.123) 


0.19 


249 
(5.125) 


0.64 


250 
(5.1 26) 


0.95 


256 
(5.132) 


4.9 


257 

/C 1 QQ.\ 
(O. I OO) 


2.3 


258 
(5.1 34) 


10.8 


259 
(5.135) 


2.2 


260 


9.9 


266 
(5.1 38) 


0.46 


269 
(5.140) 


0.72 
0.46 


276 
(5.145) 


1.77 


279 
(5.147) 


7.7 


280 
(5.148) 


23 


281 
(5.149) 


2.9 


282 
(5.150) 


4.5 


283 
(5.151) 


0.48 
0.55 


284 
(5.152) 


4.3 


285 
(5.153) 


0.76 


286 
(5.154) 


1.5 


278 


0.88 


274 


0.91 
1.38 


270 


2.8 



The compounds listed in Table 10 refer to compounds of Formula 
510.00: 





-319- 
TABLE 10 




•• 


-320- 
-f7\pi F 1 n - continued 




EXAMPLE 




FPT ICsn (uM^ 


80 


° (5.22) 


2.73 


81 


1 

0 V f 

° (5.23) 


2.78 


82 


° (5.25) 


0.16 
0.36 


312 




0.9 


313 


H 


0.97 


314 


H 


0.83 


234 




0.33 



•• •• 
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TABLE 10 - continued 



EXAMPLE 


R 


FPT IC50 (MM) 


316 


H 3 C CH 3 


1.26 


317 


n 

o 


13.3 


318 


6 

^N^Ph 
O i 

H 


4.1 


182 


6 

O i 
H 


1.09 


183 


1 

0 

O i 
H 


0.97 
0.90 


321 


a 


6 



- 323 - 
TABLE 1 1 - continued 



EXAMPLE 


FPT IC50 
(uM) 


EXAMPLE 


FPT IC50 
(uM) 


EXAMPLE 


FPT IC50 
(UM) 


217 
(5.90) 


6.75 


218 

Q1 \ 
w.» 1 ; 


9.92 


233 
(5.108) 


0.67 


251 
(5.127) 


0.76 


261 
(6.12) 


1.3 


351 


0.17 


352 


0.74 


353 


0.76 


354 


0.21 


355 


0.88 


273 
(5.1 43) 


0.84 


267 

(fi 17^ 


1.33 


356 


0.062 
0.073 


264 
(6.15) 


26% @ 
3 8u.M 


262 


0.82 


263 
yo. it; 


9.8 


253 
(5.129) 


4.3 


350 


2.1 


252 
(5.128) 


7.2 


182 
(6.4) 


1.09 


268 
(5.139) 


1.22 


277 
(6.20) 


2.3 


193 


7.4 


204 


13.3 


355 


0.88 


352 


0.74 
0.38 


353 


0.76 
0.30 



The compounds listed in Table 12 refer to compounds of Formula 
525.00: 

A 
I 



J (525.00) 
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TABLE 12 



EXAMPLE 


A 


B 


FPT 

IC 50 
OxM) 


184 (5.60) 




^V^v ci 




0.91 


185 (5.61) 






o 


3.8 


223 (5.96) 


Q 






2.1 


223 (5.97) 


Q 






0.19 
0.72 
0.61 


224 (6.10) 






H 


3.2 


224 (6.11) 


C 


QCr a 


H 


0.46 


225 (5.98) 


C 






3.5 
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JAR1 E 12- continued 



EXAMPLE 


A 


B 


FPT 

IC 50 

km 


225 (5.99) 








1.6 


226 (5.100) 


N 




o 


4.1 


226 (5.101) 


0 




o 


1.8 


351 


"X 




-JO 


0.17 


354 


X 




1 

H 


0.21 



The compounds listed in Table 13 refer to compounds of Formula 



515.00: 
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JABLE 13 



EXAMPLE 
151 


R i 

6 


FPT IC50 (^M) 
15.0 


152 


6 

° u 

N^O 
1 

H 


15.0 


153 


0 

N 

O^CHa 


29.6 


87 


1 ( , 24) 


1.14 



Additional FPT IC50 results were: (1) Example 180, compound 
5 47 0 072 uM; (2) Example 181, compound 5.48, 0.23 uM; (3) Example 
182 'compound 6.4, 1.09 uM; and (4) Example 183, compound 6.5, 0.97 



Tables 20-22 disclose FPT Inhibition data for additional 
comnpounds. jmj^ 



i EXAMPLE 


FPT IC50 OiM)| 


EXAMPLE 


FPT IC50 (l^M) 


400 (5.210) 


0.068 I 


401 (5.209) 


0.063 
0.08 


400-B (5.203) 


0.068 


400-C (5.200) 


0.030 


400-D (5.217) 


0.21 


400-E (5.208) 


0.04 


400-F (5.201) 


0.036 1 


400-G (5.204) 


I 0.024 


400-H (5.220) 


0.24 


400-J (5.212) 


0.14 


400-K (5.218) 


0.21 


400-L (5.206) 


0.095 
0.09 
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TABLE 21 



F YAMPLE 


FPT IC50 (^M) 


EXAMPLE 


FPT IC50 (^M) 


411 


0.32 


411 -A 


0.59 


41 1 -B 


0.32 


402-A 


0.45 
0.56 


41 1 -D 


0.62 


411-E 


1.14 


41 1 -F 


1.28 


411-G 


0.7 


41 1 -L 


0.82 


402 


1.0 


405 


1.3 


406 


1.4 


413 


0.103 


4 14- A 


1.90 


414 


0.90 


417 


1.16 


418 


1 .85 


417-A 


0.85 


417-B 


0.14 


419 


< 0.12 


420 


U.£lO 


422 


0.60 


423 


>4.3 
ia ^ 

00 


422-A 


>1.2 
22 (1.2) 


411-N 


- 2 
44 (1 .3) 


411-M 


0.65 


411-R 


— 4 
29 (1.30) 


41 1-S 


2.1 


41 1-P 


3 8 


41 1-Q 


~ 10 
33 (4.3) 




41 1-0 


- 5 
39 (4) 


411-X 


0.45 




41 1 -V 


0.27 


411-T 


0.58 


411-W 


0.16 
0.17 


411-U 


1.12 


425 


1.74 


425-B 


0.74 


425-A 


2.2 


425-C 


1.26 


425-E 


0.49 


425-D 


1.2 


425-G 


2.3 


425-F 


7 


426 (5.207) 


0.012 


425-H (5.202) 


0.059 
0.059 
0.049 
0.075 bv 



425-J 



425-L 
427 

425-N 
429 
431 



431 -B 
431 -A 
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0.39 



425-K 



4.5 



426-A 



1.8 



427-A 



0.64 
1.27 
0.82 



428 



425-M 



431-C 



0.92 
1.05 



431-D 



430 



0.40 
0.41 



0.33 



2.2 



1.8 



0.88 



1.0 



1.3 



431-E 



425-P 
425-S 
428-A 



0.88 



425-0 (5.126) 



425-Q 



0.6 



425-R 



431-F 



431 -G 



0.17 
0.14 
0.122 
0.118 
0.178 bv 



1.37 
1.7 



1.75 
7 



425-T 



425-U (5.211) 



0.10 
0.14 



425-V 



434-A 
437 



1.66 



3.5 



434 



1000 
36 (11) 



0.21 



435 



411-Z 



427-C 



0.26 
70 (0.48) 



7.0 



1.5 



0.24 
>3.8 



432 
411-C 
411-DD 
411-FF 



0.66 
6.0 
3.1 
1.8 



415 
400-M 



411-EE 



10 (3.3) 
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TABLE 22 



□ 
□ 

ru 
m 
sj 

m 



D 

ru 



EXAMPLE 


COT IfrA /| 1 M \ 1 

rrl t^50 \y- m 1 


EXAMPLE 


FPT IC50 (^M) 


410 


0.70 


41 0- A 


0.086 


410-B 


0.084 


410-C 


0.052 


410-D 




41 0-E 


1000 
31 (4.5) 


410-F 


2.2 


41 0-G 


0-21 


410-H 


7 


410- J 


1.9 


412 


0.52 


41 0-L 


2.9 


403 


1000 
15 (12) 


404 


4.6 


401 -A 


1.7 


400-A 


2.6 


F 412 


0.52 


416 


3.7 


410-M 


-12 
27 (3.6) 


424 


1.3 


424-A 


1000 
22 (4) 


433 


2.5 


433-A 


1.1 


433-B 


1.89 


433-C 


2.5 


436 


-j 7 


436-A 


1000 
17 (9.6) 


436-B 


1000 
2 (10 6) 


436-C 


1 000 
36 (10) 


436-D 


0.75 


410-S 


1000 
32 (3.4) 


410-T 


1.8 


410-U 


5 

40 (3.3) 


| 410-V 


1.17 


410-W 


1.16 
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TABLE 14 

QQ MEAB13QN QF FPT INHIBI TION AND GGPT INHIBITION 



r~x/ a ft ini r~ 

EXAMPLE 


FN7YMF INHIBITION 


ENZYME INHIBITION 


FPT IC50 uM 


GGPT IC50 HM 


1 


0.25 


>46 


2 


0.47 


>46 


3 


0 66 


>39 


5 


1 .7 


>46 


7 


2.3 


>45 


8 


2.3 


42 


181 


0.23 


>42 


78 


2 19 


>46 




0.53 






0.74 






0.76 






0.97 




77 


2.04 


>39 


79 


2.5 


>50 


76 


0.82 


>40 



TABLE 23 

HDMPARISON OF FPT INHIB ITION AND GGPT INHIBITION 



EXAMPLE 


ENZYME INHIBITION 


ENZYME INHIBITION 




FPT IC50 UM 


GGPT IC50 HM 


400-D 


0.21 


>38 


400-C 


0.030 


>38 


400-B 


0.068 


>38 


400- E 


0.04 


1000 






30 (38) 


400-F 


0.036 


1000 






0 (36) 


400-G 


0.024 


>39 


400-H 


0.24 


1000 






0 (36) 
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400-J 


0.14 


1000 
6 (36) 


400- K 


0.21 


1000 
0(37) 


400 


0.068 


1000 
29 (36) 


401 


0.063 
0.08 


1000 
7(34) 


413 


0.103 


>35 


417-B 


0.14 


1000 
15 (32) 


419 


<0.12 


1000 
0(41) 


411-W 


0.16 
0.17 


1000 
3(42) 


426 


0.012 


>39 


425-H 


0.059 
0.059 
0.049 
0.075 bv 


>38 


425-0 


0.17 

0.14 
0.122 
0.118 
0.178 bv 


>38 


425-U 


0.10 
0.14 


>38 


400-L 


0.095 
0.09 


38 



•• •• 
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TABLE 24 

COMPARISON OF FPT INHIBITION AND GGPT INHIBITION 





ENZYME INHIBITION 


ENZYME INHIBITION 




FPT IC50 HM 


GGPT IC50 


410-G 


0.21 


1000 






32 (33) 


j 410-A 


0.086 


- 40 






47 (35) 


410-B 


0.084 


1000 






21 (35) 



□ 5 TABLE 15 

y ACTIVITY IN COS CELLS 



m 



M 


Example 


Inhibition of Ras 


Example 


Inhibition of Ras 






Processing 




Processing 






IC50 (HM) 




IC50 (HM) 




1 


1.0 






in 


82 


1.2 


156 (5.46) 


2.7 










3.7 


O 


75 


3.7 


2 


iw 


45 


4.2 


157 


4.5 




78 


<4.6 


42 


5.8 




19 


6.2 


89 


6.3 




83 


7.4 


5 


9.2 




77 


9.2 


43 


9.7 




6 


10.0 


49 


10.7 




47 


11.1 


44 


11.6 




87 


12.7 


46 


>8.0 




85 


>37.4 


84 


>9.7 




3 


>10 


76 


39.9 




154 (5.28) 


>10.0 


48 


10.7 




5 


>12 


88 


>12 




53 


>13 


181 (5.48) 


1.1 




278 


2.6 


274 


8.0 



•• •• 
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In Table 15, the numbers in parenthesis in the Example column 
refer to the formula number for the compound used in the indicated 
example. Also, the compound of Example 157 is: 



•• •• 
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TABLE 25 - ACTIVITY IN COS CELLS 



Example 


Inhibition of Ras 
Processing 
IC 5 o (HM) 


Example 


Inhibition of Ras 
Processing 
IC 50 GiM) 


41 1 


~ 1 
93 (5) 


41 1 -A 


0.7 


41 1-B 


1 .8 


41 1 -D 


1 .6 


400- D 


2.0 


400-C 


0.7 


402 


> 10 


41 1 -G 


5.1 


400-G 


0.58 


400-H 


2.5 
100 (5) 


400- K 


2.2 
100 (5) 


411-B 


1.8 


400- D 


2.0 


400-C 


0.7 


400-G 


0.58 


413 


1.5 


417 


4.0 


418 


>10 I 


425- E 


5.0 


426 


0.38 


425-H 


0.63 
0.45 


425-J 


5.0 


425-K 


0.45 


426-A 


>5.0 


425-0 


0.1 
tox (10) 
0.4 


425-P 


5.7 


425-U 


0.45 
tox (10) 


434 


«5 


400-L 


0.6 
0.65 







TABLE 26 
ACTIVITY IN COS CELLS 



Example 


Inhibition of Ras 
Processing 
ICso (UM) 


Example 


Inhibition of Ras 
Processing 
IC 50 (^M) 


410-G 


4.0 


410-D 


18.5 
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TABLE 16 
INHIBITION OF TUMOR CE LL GROWTH 

MAT ASSAY 



Ex3mpl6 


Tumor 


Normal 


Example 


Tumor 


Normal 




IC50 


IC50 




IC50 


IC50 




(u.M) 


(HM) 




(u-M) 


(HM) 


75 


2.5 


>50.0 








■j 


3.1 


25.0 


82 


3.1 


40.0 


5 


6.3 


>50.0 


89 


6.3 


>25.0 


127 


6.3 


>50.0 


45 


6.3 


>50.0 


88 


8.0 


>50.0 


6 


12.5 


50.0 


49 


12.5 


>50.0 


47 


12.5 


>50.0 


48 


12.5 


25.0 


79 


12.5 


>50.0 


158 (5.36) 


12.5 


18.0 


2 


25.0 


>50.0 


10 


25.0 


>50.0 


128 


25.0 


>50.0 


44 


25.0 


25.0 


164 (5.30) 


25.0 


>50.0 


43 


25.0 


50.0 


165 (5.34) 


25.0 


50.0 


53 


25.0 


>50.0 


166 (5.26) 


37.0 


>50.0 


159 (5.31) 


37.0 


>50.0 


167 (5.32) 


37.0 


50.0 


160 (5.39) 


37.0 


50.0 


168 (5.44) 


37.0 


>50.0 


161 (5.45) 


37.0 


>50.0 


5 


37.5 


100.0 


162 (5.29) 


37.0 


>50.0 


93 


40.0 


>50.0 


94 


40.0 


80.0 


88 


>50.0 


>50.0 


3 


>50.0 


>50.0 


7 


50.0 


100.0 


90 


50.0 


>50.0 


91 


50.0 


80.0 


95 


>50.0 


>50.0 


11 


>50.0 


>50.0 


12 


50.0 


>50.0 


96 


50.0 


>50.0 


97 


>50.0 


>50.0 


98 


50.0 


>50.0 


121 


50.0 


>50.0 


126 


50.0 


>50.0 


163 (5.27) 


50.0 


>50.0 


42 


50.0 


>50.0 


154 (5.28) 


>50.0 


>50.0 


169 (5.33) 


>50.0 


>50.0 


46 


50.0 


>50.0 


80 


>50.0 


>50.0 


77 


>50.0 


>50.0 


76 


>50.0 


>50.0 


81 


>50.0 


>50.0 


173 (5.35) 


>50.0 


>50.0 



•• •• 
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TARLE 16 -continued 



Example 


Tumor 
IC 50 
(u.M) 


Normal 
IC50 
QiM) 


Example 


Tumor 
IC50 
friM) 


Normal 
IC 50 
(u-M) 


170 (5.37) 


50.0 


>50.0 


174 (5.38) 


50.0 


50.0 


171 (5.40) 


50.0 


>50.0 


87 


50.0 


>50.0 


172 (5.42) 


>50.0 


>50.0 


175 (5.43) 


>50.0 


>50.0 


180 (5.47) 


18 


>50.0 


181 (5.48) 


<3.1 


>50.0 



In Table 16, the numbers in parenthesis in the Example column 
refer to the formula number for the compound used in the indicated 
example. 



TABLE 27 
INHIBITION OF TUMOR CE LL GROWTH 
MAT ASSAY 



Example 


Tumor 
IC50 
(uM) 


Normal 
IC50 
(UM) 


Example 


Tumor 
IC50 
(uM) 


Normal 
IC50 
(uM) 


411 -A 


1.6 


> 25 


411 


18 


>25 


411-B 


6.25 


>25 


402-A 


3.1 


>25 


411-D 


8 


>25 


411-E 


>25 


>25 


400-D 


4 


>25 


400-C 


<1.6 


>25 


402 


18 


>25 


400-B 


<1.6 


6.25 


411-G 


6.25 
4 


>25 
>12.5 


400-E 


<1.6 


18 


400-F 


<1.6 


>25 


405 


12.5 


>25 


400-G 


1.6 


>25 


400 


1.6 


>25 


401 


<1.6 


>25 


411-B 


6.25 


>25 


402-A 


3.1 


>25 


400-D 


4 


>25 


400-C 


<1.6 


>25 


400-B 


<1.6 


>25 


400-G 


1.6 


>25 


413 


>6.25 


10 


417 


10 


18 


418 


25 


>25 


417-B 


<1.6 


>25 


425 


12.5 


>25 


425-B 


12.5 


>25 


425-E 


1.6 


>25 ! 
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426 


3.1 
<0.8 


25 
>12.5 


425-H 


<1.6 


>25 


425-J 


3.1 


>25 


425-K 


6.25 


>25 


426-A 


6.25 


>25 


428 


12.5 


18 


425-0 


3.1 
<0.8 


6.25 
6.25 


425-P 


>3.1 


3.1 


425-U 


6.25 


10 


400-L 


<1.6 
<0.8 


>25 
>12.5 




TABLE 28 
INHIBITION OF TUMOR CELL GROWTH 








MAT ASSAY 






Example 


Tumor 
IC50 
(HM) 


Normal 
IC50 
(\lM) 


Example 


Tumor 
IC50 
(uM) 


Normal 
IC50 
(uM) 


410-D 


10 


>50 









TABLE 17 



Example 


Enzyme 


COS CELLS 


Inhibition of Tumor Cell 




Inhibition 


Activity 


Growth 




GGPT 


Inhibition of 


MAT Assay 




IC50 (U.M) 


Ras 


IC50 (UM) 






Processing 










IC50 (uM) 


Tumor 


Normal 


180 


>42 


1.0 


18 


>50 






6.3 


12.5 


50 






2.4 


12.5 


>50 


182 (6.4) 


>40 


12.0 


37 


>50 


183 (6.5) 


>40 


10.5 


5 


18 


184 (5.60) 




11.5 


12.5 


>50 


185 (5.61) 




>20 






187 (6.7) 


>46 


4.8 


37 


>50 








25 


>50 
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Example 


Enzyme 


COS CELLS 


Inhibition of Tumor Cell 




Inhibition 


Activity 


Growth 




GGPT 


Inhibition of 


MAT Assay 




IC50 (nM) 


Ras 


IC50 (M-M) 






Processing 












Tumor 


Normal 


187 (6.8) 


>46 


1 .3 


9 


>50 ' 








4 


50 


189 (5.62) 


42 


7.0 


37 


>50 


190 (5.63) 






>50 


>50 


191 (5.64) 




— 


<3.1 


50 


192 (5.65) 


>43 


4.9 


25 


>50 








37 


>50 


196 (5.69) 


>46 


5.0 


37 


>50 








25 


>50 


197 (5.70) 




11.1 


25 


>50 


198 (5.71) 




6.1 


1 2.5 


>50 


rtr\n la -70\ 
200 (5.73) 




2.7 


1 8 


>50 


201 (0./4) 




0.93 


3. 1 


1 2.5 


206 




2.4 


<3. 1 


1 6 


208 (5.81) 






>ou 


>ou 


209 (5.o2) 






25 


>50 


OH A la a A \ 

211 (5.84) 






37 


>50 


212 (5.85) 






25 


37 


217 (5.90) 






37 


50 


218 (5.91) 






37 


50 


n^n la OON 

219 (5.92) 






25 


>50 








25 


>50 


221 (5.94) 






6.25 


>50 


222 (5.95) 




4.7 


18 


37 


223 (5.96) 




10.5 


25 


>50 


223 (5.97) 




1.3 


8 


>50 


224 (6.11) 




7.3 


37 


>50 


225 (5.98) 






12.5 


50 
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Example 


Enzyme 


COS CELLS 


Inhibition of Tumor Cell 




Inhibition 


Activity 


Growth 




GGPT 


Inhibition of 


MAT Assay 




IC50 (HM) 


Ras 


IC50 OiM) 






Processing 










IO50 (M-M) 


Tumor 


Normal 


225 (5.99) 


— 


6.2 


12.5 


>50 


226 (5.100) 


— 


™ 


25 


>50 


226 (5.101) 


— 


6.5 


12.5 


>50 


227 (5.102) 


>41 


1.0 


4 


>50 


229 (5.104) 


— 




37 


>50 


230 (5.105) 




>20 


37 


>50 


233 (5.108) 


™ 


1 0 


18 


>50 


235 


.... 


9.1 


12.5 


>50 


236 (5.111) 


>45 


3.5 i 


4 


>50 


237 (5.112) 


— 


— 


>50 


>50 


238 (5.113) 


.... 




>50 


>50 


239 (5.114) 


.... 


4.6 


37 


>50 


246 (5.121) 


>40 


>3.9 


12.5 


50 






3.1 


<3.1 


>50 






0.91 






247 (5.122) 


>40 


>3.9 


25 


>50 






3 5 


8 


>50 


248 (5.124) 


— 


2.05 


1 8 


>50 


248 (5.123) 


— 


4.6 


18 


>50 


250 (5.126) 




8.6 


18 


>50 


251 (5.127) 


— 


8.1 






261 (6.12) 




9 1 






266 (5.138) 




0.77 


3.1 


6.25 






0.89 






267 (6.17) 




12.5 






269 (5.140) 




0.69 


6.25 


12.5 


276 (5.145) 




2.9 


12.5 


50 


281 (5.149) 




7.0 


! 4 


>50 
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Example 


Enzyme 


COS CELLS 


Inhibition of Tumor Cell 




Inhibition 


Activity 


Growth 




GGPT 


Inhibition of 


MAT Assay 




IC50 (nM) 


Ras 


IC50 (uM) 






r 1 uucooii iy 












Tumor 


Normal 


283 (5.151) 


— 


5.6 


10 


>50 


285 (5.153) 


— 


5.2 


12.5 


>50 






10.1 






286 (5.154) 


— 


8.3 


25 


>50 


287 


>40 


>10 


3.1 


>50 






>10 


50 


>50 








25 


>50 


288 




2.8 


8 


>50 


289 


>40 


>10 


12.5 


>50 








18 


>50 








12.5 


>50 


290 


>38 




12.5 


>50 








6.25 


>50 








8 


>50 


291 


>46 


3.6 


18 


>50 i 


292 


>44 


6.8 


6.25 


>50 


293 


>40 


>1 1.1 


12.5 


>50 






6.5 


12.5 


>50 








12.5 


>50 


294 




5.2 


18 


>50 j 






2.8 










20 8 






297 


4 1 




>50 


>50 


298 


>35 


>9 


>50 


>50 


299 


1000 








300 




2.6 


<3.1 


>50 


301 


40 


4.4 


12.5 


>50 






1.0 


<3.1 


>50 








<3.1 


>50 
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303 


>43 | 


3.4 j 


8 


>50 


304 


>40 


— 


50 


>50 


305 






25 


>50 


307 




4.6 


12.5 


50 






0.85 






309 


35.1 


>10 






310 






25 


>50 


TABLE 17 continued 


Example 


Enzyme 


COS CELLS 


Inhibition of Tumor Cell 




Inhibition 


Activity 


Growth 




GGPT 


Inhibition of 


MAT Assay 




IC50 ftiM) 


Ras 


IC 50 (jiM) 






Processing 










IC 50 (uM) 


Tumor 


Normal 


311 


41.3 


9.5 


10 


>50 


312 


>46 


3.8 


1 2.5 


>50 


313 


>46 


1.5 


6.25 


>50 


314 


>46 


3.0 


4 


>50 


234 


>43 


2.2 


3.1 


>50 


316 


>43 


18.4 


25 


>50 


318 






37 


37 


321 






6.25 


>50 ! 


322 




2.8 


8 


>50 


351 


1000 


2.8 


6.25 


25 


354 


1000 




6.25 


>25 


365 




3.1 


6.25 


>50 


366 




3.3 


3.1 


>50 


367 




6.2 


6.25 


>50 


78 


>46 








77 


>39 








79 


>50 


5.1 






76 


>50 








350 




3.7 






355 




0.89 


8 


>25 
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352 




2.2 


1.6 


>25 


353 




0.9 


6.25 


>25 



RESULTS: 

1. Enzymplpqy: 

The data demonstrate that the compounds of the invention are 
5 inhibitors of Ras-CVLS farnesylation by partially purified rat brain farnesyl 
protein transferase (FPT). The data also show that there are compounds 
of the invention which can be considered as potent (IC50 <10 uM) 
inhibitors of Ras-CVLS farnesylation by partially purified rat brain FPT. 
The data also demonstrate that compounds of the invention are 
1 0 poorer inhibitors of geranylgeranyl protein transferase (GGPT) assayed 
using Ras-CVLL as isoprenoid acceptor. Generally, the compounds of the 
invention are inactive or weakly active as geranylgeranyl transferase 
inhibitors at 20 ng/mL. For example, with reference to Table 14, the 
compound of Example 1 inhibits GGPT 24% at 46 uM and is at least 184- 
1 5 fold selective for FPT inhibition. The compound of Example 2, for 

example, inhibits GGPT 25% at 46 u.M and is at least 98-fold selective for 
FPT inhibition. For another example, the compound of Example 3 inhibits 
GPPT 3% at 39 uM and is at least 59-fold selective for FPT. This 
selectivity is important for the therapeutic potential of the compounds used 
20 in the methods of this invention, and increases the potential that the 

compounds will have selective growth inhibitory properties against Ras- 
transformed cells. 

2. Cell-Based : COS Cell Assay 
Western blot analysis of the Ras protein expressed in Ras- 
25 transfected COS cells following treatment with the tricyclic farnesyl protein 
transferase inhibitors of this invention indicated that they inhibit Ras-CVLS 
processing, causing accumulation of unprocessed Ras (see Table 15). 
The compound of Example 1, for example, inhibited Ras-CVLS 
processing with an IC50 value of 1 uM (0.44 ng/mL), but did not block the 
30 geranylgeranylation of Ras-CVLL at concentrations up to 20 u.g/mL. 

Microscopic and photographic examination of the Ras-transfected COS 
cells following treatment with two of the tricyclic farnesyl transferase 
inhibitors of this invention indicated that they also blocked phenotypic 
changes induced by expression of oncogenic Ras. Cells expressing 
35 oncogenicRas-CVLS or Ras-CVLL overgrew the monolayer and formed 
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dense foci of cells. The compound of Example 1 inhibited the 
morphological changes induced by Ras-CVLS in a dose-dependent 
manner over the concentration range of 2 to 20 jig/mL The compound of 
Example 1 had little effect at 0.2 or 0.5 ng/mL. Importantly, 20 u.g/mL of the 
compound of Example 1 did not prevent the morphological changes 
induced by Ras-CVLL. 

These results provide evidence for specific inhibition of farnesyl 
protein transferase, but not geranylgeranyl transferase I, by compounds of 
this invention in intact cells and indicate their potential to block cellular 
transformation by activated Ras oncogenes. 

3. Hell-Based : CfiU Mat Assav 

Tricyclic farnesyl protein transferase inhibitors of this invention also 
inhibited the growth of Ras-transformed tumor cells in the Mat assay 
without displaying cytotoxic activity against the normal monolayer. 



In Vivo An ti-Tumor Studies: 

Tumor cells (5 x 10$ to 8 x 10^ of M27 (mouse Lewis lung 
carcinoma), A431 (human epidermal carcinoma) or SW620 (human colon 
adenocarcinoma [lymph node metastasis])) are innoculated 
subcutaneously into the flank of 5-6 week old athymic nu/nu female mice. 
For the C-f-1 (mouse fibroblast transformed with c-fos oncogene) tumor 
model, 2 mm3 tumor fragments are transplanted subcutaneously into the 
flank of 5-6 week old athymic nu/nu female mice. Tumor bearing animals 
are selected and randomized when the tumors are established. Animals 
are treated with vehicle (beta cyclodextran for i.p. or corn oil for p.o.) only 
or compounds in vehicle twice a day (BID) for 5 (1-5), 6 (1-6), or 7 (1-7) 
days per week for 2 (x2) or 4 (x4) weeks. The percent inhibition of tumor 
growth relative to vehicle controls are determined by tumor 
measurements. The results are reported in Table 18. 
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TABLE 18 
In-Vivo Anti-Tumor Results 



s.c. 
Tumor 


Route & 
Schedule 


Ex 
2 


Ex 
1 


Ex 
3 


Ex 
7 


Ex 
78 


Ex 
79 


Ex 
75 


M27 


po, BID, 
1-7, x4 


61.2 




27.3 


58.2 








A431 


ip, BID, 
1-5, x4 




20.5 


0 


0 








A431 


po, BID 
1-5, x4 


45.6 




8 


29.1 








A431 


po, BID, 
1-5, x4 


36.5 




26 










A431 


po, BID, 
1-6, x4 










31 


0 


34.5 


C-f-1 


ip, BID, 
1-5, x2 


8 


0 


8 


39.7 








C-f-1 


po, BID, 
1-5, x4 


9.6 




0 


39.3 








C-f-1 


po, BID, 
1-5, x4 










26.7 


25 


20 


sw- 

620 


ip, BID, 
1-5, x4 


0 


0 


27 


19.6 








SW- 
620 


po, BID, 
1-5, x2 


46.1 


0 


15.8 


48.6 









TABLE 18 - continued 



s.c. 


Route & 


Ex 


Ex 


Ex 


Ex 


Ex 


Ex 


Ex 


Tumor 


Schedule 


2 


1 


3 


7 


78 


79 


75 


SW- 


po, BID, 


33.5 






0 








620 


1-5, x4 
















SW- 


po, BID, 










59.6 


26.7 


43.4 


620 


1-5. x4 

















Additional in-vivo anti-tumor results are reported in Table 19. In 
Table 23, LOX is a human memanoma cell line, and the schedule "10/wk, 
x4", for example, means 10 times per week (twice a day Monday to Friday) 
for 4 weeks. 
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TABLE 19 
In-Vivo Anti- Tumor Results 



Example 


Tumor 


Dose 


riouie & 


/Avtsi aye 


or 




(MPK) 


C^hoHl 1 1 r\ 

ocneQuie 




Structure 








Inhibition 


Ex.2 


SW620 


100 


ip, 10/wk, x2 


0 




SW620 


100 


po, 1 0/wk, x2 


0 




SW620 


100 


po, 1 0/wk, x4 


1 




M27 


100 


po, 14/wk, x4 


45 


Ex. 4 


SW620 


100 


po, 10/wk, x4 


2 


Ex. 7 


SW620 


100 


po, 10wk, x2 


13 




SW620 


100 


po, 10/wk, x4 


0 




M27 


100 


po, 14/wk, x4 


40 


Ex. 45 


SW620 


100 


po, 1 0/wk, x4 


0 




SW620 


100 


po, 10/wk, x4 


19 




M27 


100 


po, 1 0/wk, x3 


0 


Ex. 47 


SW620 


100 


po, 10/wk, x4 


0 




SW620 


100 


po, 1 0/wk, x4 


30 




M27 


100 


po, 10/wk, x3 


19 


Ex. 49 


SW620 


100 


po, 10/wk, x4 


0 




SW620 


100 


po, 1 0/wk, x4 


27 




M27 


100 


po, 1 0/wk, x3 


30 
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Example 


Tumor 


Dose 


Route & 


Average 


or 




(MPK) 


Schedule 


% Tumor 


Structure 








Inhibition 


Ex. 75 


SW620 


100 


po, 10/wk, x4 


26 




SW620 


100 


po, 10/wk, x4 


4 




SW620 


100 


po, 1 0/wk, x4 


54 




SW620 


100 


po, 10/wk, x4 


7 




M27 


100 


po, 10/wk, x4 


0 


Ex. 82 


SW620 


100 


po, 10/wk, x4 


25 




SW620 


100 


po, 10/wk, x4 


32 


Ex. 88 


SW620 


100 


po, 10/wk, x4 


43.25* 




M27 


100 


po, 10/wk, x4 


19 




SW620 


100 


po, 10/wk, x4 


38* . 




LOX 


100 


po, 10/wk, x4 


70 




SW620 


100 


po, 10/wk, x4 


38 




SW620 


100 


po, 10/wk, x4 


37 




SW620 


50 


po, 10/wk, x4 


30 




SW620 


50 


po, 1 0/wk, x4 


30 




SW620 


25 


po, 1 0/wk, x4 


4 




SW620 


25 


po, 1 0/wk, x4 


0 




SW620 


100 


po, 1 0/wk, x4 


27.4* 




LOX 


100 


po, 1 0/wk, x4 


33 




SW620 


100 


po, 1 0/wk, x4 


28 




SW620 


100 


po, 10/wk, x4 


38 


Ex. 127 


SW620 


100 


po, 10/wk, x4 


25 




SW620 


100 


po, 10/wk, x4 


42 




M27 


100 


po, 1 0/wk, x3 


22 


Ex. 187 (6.8) 


SW620 


1 00 


po, 10/wk, x4 


1 1 




SW620 


1 00 


po, 10/wk, x4 


2 1 


Ex. 192 


SW620 


100 


po, 10/wk, x4 


29 




SW620 


100 


po, 10/wk, x4 


40 


Ex. 287 


SW620 


100 


po, 10/wk, x4 


14 




SW620 


100 


po, 10/wk, x4 


0 


Ex. 290 


SW620 


100 


po, 10/wk, x4 


41 




SW620 


100 


po, 10/wk, x4 


16 



-347- 
TABLE 19 - continued 



Example 


Tumor 


Dose 


Route & 


Average 


or 




(MPK) 


Schedule 


% Tumor 


Structure 








Inhibition 


Ex. 293 


SW620 


100 


po, 1 0/wk, x4 


5 




SW620 


100 


po, 10/wk, x4 


47 


Ex. 301 


SW620 


100 


po, 10/wk, x4 


16 




SW620 


100 


po, 10/wk, x4 


0 


Ex. 82A 


SW620 


100 


po, 10/wk, x4 


27 




SW620 


100 


po, 10/wk, x4 


26 


Ex. 342 


SW620 


100 


po, 1 0/wk, x4 


39 




SW620 


100 


po, 10/wk, x4 


31 


5.21 


SW620 


100 


po, 10/wk, x4 


19 




SW620 


100 


po, 10/wk, x4 


17 




M27 


100 


po, 10/wk, x4 


0 


5.25 


SW620 


100 


po, 1 0/wk, x4 


7 




SW620 


100 


po, 1 0/wk, x4 


36 


Average of several results 



The compound of Example 342 (Table 19) is: 




For preparing pharmaceutical compositions from the compounds 
described by this invention, inert, pharmaceutical^ acceptable carriers 
can be either solid or liquid. Solid form preparations include powders, 
tablets, dispersible granules, capsules, cachets and suppositories. The 
powders and tablets may be comprised of from about 5 to about 70 
percent active ingredient. Suitable solid carriers are known in the art, e.g. 
magnesium carbonate, magnesium stearate, talc, sugar, lactose. Tablets, 
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powders, cachets and capsules can be used as solid dosage forms 
suitable for oral administration. 

For preparing suppositories, a low melting wax such as a mixture of 
fatty acid glycerides or cocoa butter is first melted, and the active 
ingredient is dispersed homogeneously therein as by stirring. The molten 
homogeneous mixture is then poured into convenient sized molds, 
allowed to cool and thereby solidify. 

Liquid form preparations include solutions, suspensions and 
emulsions. As an example may be mentioned water or water-propylene 
glycol solutions for parenteral injection. 

Liquid form preparations may also include solutions for intranasal 
administration. 

Aerosol preparations suitable for inhalation may include solutions 
and solids in powder form, which may be in combination with a 
pharmaceutically acceptable carrier, such as an inert compressed gas. 

Also included are solid form preparations which are intended to be 
converted, shortly before use, to liquid form preparations for either oral or 
parenteral administration. Such liquid forms include solutions, 
suspensions and emulsions. 

The compounds of the invention may also be deliverable 
transdermally. The transdermal compositions can take the form of creams, 
lotions, aerosols and/or emulsions and can be included in a transdermal 
patch of the matrix or reservoir type as are conventional in the art for this 
purpose. 

Preferably the compound is administered orally. 

Preferably, the pharmaceutical preparation is in unit dosage form. 
In such form, the preparation is subdivided into unit doses containing 
appropriate quantities of the active component, e.g., an effective amount to 
achieve the desired purpose. 

The quantity of active compound in a unit dose of preparation may 
be varied or adjusted from about 0.1 mg to 1000 mg, more preferably from 
about 1 mg. to 300 mg, according to the particular application. 

The actual dosage employed may be varied depending upon the 
requirements of the patient and the severity of the condition being treated. 
Determination of the proper dosage for a particular situation is within the 
skill of the art. Generally, treatment is initiated with smaller dosages which 
are less than the optimum dose of the compound. Thereafter, the dosage 
is increased by small increments until the optimum effect under the 
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circumstances is reached. For convenience, the total daily dosage may 
be divided and administered in portions during the day if desired. 

The amount and frequency of administration of the compounds of 
the invention and the pharmaceutical^ acceptable salts thereof will be 
regulated according to the judgment of the attending clinician considering 
such factors as age, condition and size of the patient as well as severity of 
the symptoms being treated. A typical recommended dosage regimen is 
oral administration of from 10 mg to 2000 mg/day preferably 10 to 1000 
mg/day, in two to four divided doses to block tumor growth. The 
compounds are non-toxic when administered within this dosage range. 

The following are examples of pharmaceutical dosage forms which 
contain a compound of the invention. The scope of the invention in its 
pharmaceutical composition aspect is not to be limited by the examples 
provided. 



Pharmaceutical Dosa ge Form Examples 

EXAMPLE A 
Tablets 



No. 


Ingredients 


mg/tablet 


mg/tablet 


1. 


Active compound 


100 


500 


2. 


Lactose USP 


122 


113 


3. 


Corn Starch, Food Grade, 
as a 1 0% paste in 
Purified Water 


30 


40 


4. 


Corn Starch, Food Grade 


45 


40 


5. 


Magnesium Stearate 




z 


Total 


300 


700 



Method of Manufacture 
Mix Item Nos. 1 and 2 in a suitable mixer for 10-15 minutes. 
Granulate the mixture with Item No. 3. Mill the damp granules through a 
coarse screen (e.g., 1/4", 0.63 cm) if necessary. Dry the damp granules. 
Screen the dried granules if necessary and mix with Item No. 4 and mix 
for 10-15 minutes. Add Item No. 5 and mix for 1-3 minutes. Compress 
the mixture to appropriate size and weigh on a suitable tablet machine. 
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EXAMPLE B 

Capsules 



No. 


Ingredient 


mg/capsule 


mg/capsule 


1. 


Active compound 


100 


500 


2. 


Lactose USP 


106 


123 


3. 


Corn Starch, Food Grade 


40 


70 


4. 


Magnesium Stearate NF 




7 


Total 


253 


700 



Method of Manufacture 

Mix Item Nos. 1, 2 and 3 in a suitable blender for 10-15 minutes. 
Add Item No. 4 and mix for 1-3 minutes. Fill the mixture into suitable two- 
piece hard gelatin capsules on a suitable encapsulating machine. 



a 
ru 



10 



15 



20 



While the present invention has been described in conjunction with 
the specific embodiments set forth above, many alternatives, modifications 
and variations thereof will be apparent to those of ordinary skill in the art. 
All such alternatives, modifications and variations are intended to fall 
within the spirit and scope of the present invention. 

In addition to the examples provided above, the following 
compounds were prepared using the product of Preparative Example 40 
and following substantially the same procedures as described for 
Examples 193, 428, 431, 433-A, and 183, as appropriate: 



Example 
No. 


Compound 


Analytical 
Data 


500 




Mass Spec: 
MH+ = 619.15 



- 351 - 





^^^^^^ 




501 


Mass Spec: 
MH + = 517 








^^^^ o 






Mass Spec: 


502 




MH+ = 560 




^CHoOH 




503 


Mass Spec: 
MH+ = 604.2 








H 




504 


Mass Spec: 
MH + = 532.15 








React the compound of Example 501 with an excess of acetic 
anhydride in MeOH via standard procedures to form the product 
compound in 91% yield. Mass Spec: MH + = 559 




React the compound of Preparative Example 49 with 4-(2- 
bromopyridyl)acetic acid via the substantially the same procedure as 
described for Example 410 to give the product compound, m.p. = 134° 
136.1°C; Mass Spec: MH+ = 588 



